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I-T-E Secondary Unit Substations 








. » » designed and built for economy 
in installation and operation 


I-T-E Secondary Unit Substations bring electric power nearer to where you use 


it—make it more dependable—save you time and money. 
They do it in several ways: 
e By bringing higher voltages nearer the load and reducing power losses 


@ By reducing voltage drops inherent in long low-voltage runs and increasing machine 
efficiency 


e By saving space—all necessary components are housed in one functionally designed unit 


e By cutting delivery and installation time—units are assembled, tested and shipped ready 
for immediate installation from one source of supply 


e By protecting plant personnel—all live parts are isolated and metal enclosed 

I-T-E Secondary Unit Substations can be supplied for any application indoor or 
outdoor, and in any standard rating. For complete information, contact your 
nearest I-T-E sales office. Or write I-T-E Circuit Breaker Company, 19th & 
Hamilton Sts., Phila. 30, Pa. 


Ii-T-E CIRCUIT BREAKER COMPANY © Switchgear Division 
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About Alf Kolflat 





Some years ago we had occasion to write that Alf 
Kolflat’s career proves that success and integrity are 
handsome companions. Talking with him again last 
month, we find him even more a grand testimonial to 
| the engineering profession. Kolflat makes precise dis- 
tinction between his views as a private citizen and as an 


his profession. 

His conversation trademark remains a faint trace of 
a Norwegian accent. He was born in a fishing village 
in the Lofoten Islands, above the Arctic Circle. When 
he found his interests extending beyond his father’s 
general store, he began picking up his education for 
engineering. The United States interested him as a place 
he “had to see.” After some tenure with Armstrong 
Cork and West Penn Power, he joined the mechanical 
engineering group at Sargent & Lundy—a firm he had 
not heard of until then. In his own words, he “stuck 
to his knitting,” did his share of the “dishwashing” that 
has to be done in every firm, and rose to become the 
firm’s chief executive. 

His extra-curricular activities include the Executive 
Committee of the Power Division of ASME, a trustee of 
the Western Society of Engineers, and a trustee of the 
Norwegian-American Hospital. 

He is modest, both for himself and for Sargent & 
Lundy. . . . especially when conversation gets into the 
| domain of services rendered by different consulting 
engineering firms. He points out that any reputable 
consulting firm that does 10 or 20 power plants in one 
year has much to offer a client whose engineers may 
do but one power plant in 10 or 20 years. Beyond this 
expression of confidence in the ability of consulting 
engineers to serve the power field, Kolflat will say no 
more than that the great bulk of his firm’s business is 
repeat business. No sales organization solicits engineer- 
ing work for the firm—additional clients are obtained 
as the result of established performance and friendly 
recommendations. 

Such are the makings of success with integrity. 
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On our toes, rather than on our heels 


Alf Kolflat, Senior Partner, 
Sargent & Lundy, Engineers, 


as told to Harold A. Bergen, Editor 


ENGINEERING SHOULD be objective, but it is 

interesting to observe to what extent personal 
preferences and desires affect many decisions. When 
something is dear to a person, he marshals all the 
facts he can to back it. This is true in most decisions 
in life, including those in the power business. People 
sometimes adjust their yardsticks to justify what 
they choose to justify and this is not always as bad 
as it sounds. 

As an example, an analysis will show that nuclear 
power is not yet commercially competitive. This 
may not be the most important point. The point is 
that something like it cannot be made to pay until 
it is built, tried, and improved. An immediate 
economical justification need not be expected. So 
suppliers eager to learn for the future are “contribut- 
ing” to the first reactor power plants at prices in- 
sufficient to cover customary costs. (Estimates of 
nuclear power costs, thus, often are overly optimistic 
because the first plants are being built at prices not 
truly profitable to the manufacturers.) 

Now, I wish I knew how fast this nuclear de 
velopment will grow. We can be sure, though, that 
present “experimental” plants will cost money, If 
these expenditures are to be justified by suppliers 
consulting engineers, and owners, it seems to me that 
they then can be justified only on the basis of pres- 
ent need for future knowledge. And this is justifica- 
tion enough. 

Like all experiments, we are confident that some- 
thing good and worthwhile will come of this nuclear 
development. But, not every experiment is success- 
ful in producing something attractive. Progress in 
the power business, as in other fields, is made 
because expected future gains are viewed as at- 








tractive enough to permit building to designs that 
are not economical when first proposed. Progress 
is not made when we confine our designs to the 
rigid boundaries of present practice and present 
economics. Bold future planning makes progress 
We, in our office, prefer to stand on our toes than to 
relax on our heels 

The power business has been characterized by 
two trends that stack the cards in favor of “standing 
on our toes.” First, fuel prices have continually in 
creased. Designs that may not be strictly economical 
today soon become economical. Second, the extra 
cost of pioneering beyond the limits of present 
decreasing with 


proved-in-operation practice is 


each installation. A power plant that is today “a 
little ahead of time” 


after 10 or 20 years 


remains a pretty good plant 


How far can we go in sticking our neck out for the 
sake of “progress”? Economics, even for the future 
can be stretched beyond limits of engineering pru 
dence. Facts can be marshalled to advance the cause 
of many design concepts to the point where elo 
quence of argument excels merit of design 

Where does this prudence lie? Every power plant 
owner must decide how much he can invest in 
advancing the art. Each engineer, indeed, must 
constantly re-examine his recommendations to man- 
agement to see how much of his design depends on 
personal preference and how much depends on 
reasonably achievable progress 
follow too. An 


economy-minded design should promulgate economy 


Reasonable consistency must 


throughout. Liberality “here” and stinginess “there” 
do not add up to good design. The prudence with 
which power plant pioneering is done must extend 
equally to all phases of design. If we are to agree 
that progress is what we want in the power business, 
we must agree that we have to build beyond the 
limits of the economies of this minute. This is how 


we learn and get knowledge ¢¢ 


PROOF POSITIVE... 


of SINCLAIR Diesel Oil Superiority! 





This is actual photographic proof of the superiority of Sinclair Diesel Lubricants. On 
the left is a truck engine sump in which an ordinary oil was used. The clean sump on 
the right reflects conditions when a Sinclair Diesel Oil, SUPER TENOL, was used. 
This same top quality lubrication performance can be expected from all Sinclair 
Diesel Oils... because Sinclair has the exact oil to match your engine’s requirements! 


Sinclair RUBILENE®— These high viscosity 
index oils, refined by Sinclair’s famed Phetone 
Process, have a long history of outstanding per- 
formance and are extensively used in stationary 
Diesel power plants today. 


Sinclair RUBILENE HD — These high viscosity 
index oils contain additives which provide excel- 
lent detergent — dispersant properties, oxidation 
resistance, bearing corrosion prevention and anti- 
foam qualities. They are especially suitable for 
stationary Diesels as well as the higher speed 
Diesels used in industrial plants. 


Sinclair GASCON®—These naturally detergent, 
straight mineral oils are recommended for slow, 
medium and high speed Diesels where carbon 
deposits, engine cleanliness and easy, low temper- 
ature starting is important. 


Sinclair GASCON HD — Heavy duty detergent 
type oils compounded with selected additives to 
provide extra detergent dispersant properties, 
bearing corrosion prevention, oxidation resist- 
ance and anti-foam characteristics. 


Sinclair TENOL®, SUPER TENOL and TENOL EXTRA —A series of heavy duty, detergent—dispersant 
type, high viscosity index oils refined by the Sinclair Phetone Process. Recommended for all high speed 
automotive fleet Diesel engines, and for some engines of late design in stationary, portable and marine 
service. All three series contain varying degrees of additive concentrations necessary to give outstanding 
performance no matter what the service condition under which your Diesel operates. 


For further information about Sinclair’s trouble-proof Diesel lubricants, see your Sinclair Representative, 


or write Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 
There's no obligation. 





DIESEL OILS 
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© Opposed piston engine burns any oil 


New General Motors GM-14 free-piston engine is 
rated at 1250 gas horsepower with a thermal efficiency 
of 43% percent. One of its main advantages is an in- 
sensitive fuel appetite. Engine runs on heavy fuel oil 
with absolutely clean exhaust. Successful runs have been 
made on a range of fuels varying from 100-octane 
gasoline through the gasoline range, kerosene, diesel 
fuel, Bunker C, and crude oil. It has also been run on 
vegetable and animal oil, such as whale oil, cotton- 
seed oil, and peanut oil. Only noticeable effect on engine 
output under these test conditions is that power output 
varies directly as content of fuel being used. 


® Starting salaries still spiraling 


Salaries received by 1956 graduates at Illinois In- 
stitute of Technology have again reached an alltime 
high. This year’s graduates are earning an average of 
$391 per month as compared with the 1955 average of 
$383. Electrical engineers received the highest salaries, 
$461 per month. Mechanical engineering graduates aver- 
aged $424 and civil engineering graduates averaged $434. 
Each June graduate had personal interviews with an 
average of eight organizations. 


® Michigan's first nuclear power plant 


Inaugural ceremonies for Michigan’s first atomic-elec- 
tric power plant project were held last month at the con- 
struction site north of Monroe. Plant has been named 
the Enrico Fermi Atomic Power Plant in honor of the 
Italian-American physicist who first demonstrated how 
the atom’s power could be harnessed for practical use. 
Reactor unit is of the breeder type. Research and de- 
velopment work to establish the basic plant design has 
cost about $8 million. Full-scale reactor parts have been 
ordered for mechanical testing, including the stainless 
steel vessel that encloses the reactor core, heavy shield, 
controls, and fuel handling parts. A centrifugal pump 
powered by a 1000 horsepower motor will drive molten 
sodium through the reactor at 11,000 gpm. When full 
operating capacity is reached, some time ater 1960, 
plant will supply sufficient electric power for a quarter- 
million people. 


@ Honors for Nikola Tesla 


One highlight of recent meeting of the International 
Electrotechnical Commission was the formal adoption 
of the name “Tesla” for unit of magnetic flux density 
in the Georgi system. Nikola Tesla, famous electrical 
inventor, was born in 1856 in Belgrade, Yugoslavia. 


@ Power show lineup grows and grows 


Already some 250 leading manufacturers have re- 
served display space at the 22nd National Exposition of 
Power and Mechanical Engineering in New York’s 
Coliseum, November 26-30. A substantial influx of new 
applications is still expected. Judging by the lineup to 
date, this looks like the most interesting power show yet. 
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Use this entry blank to enter Inpustry Power’s easy Power Show Contest. Here are the rules, 
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_ of Here’s how Jersey Central Power & Light saved 250 tons of steel with expanded-metal cable 
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an which steam-plant extras will pay off? 14 
This is the experience of the U.S. Navy, Bureau of Yards and Docks. They made a detailed 
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el how to get the best coal buy 16 
ned Follow step-by-step procedure to determine how moisture, ash, and handling affect your coal 
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PRECISION THREADING 
For The 
4 BIG Ones 


GEARED 





PIPE 

THREADERS 
} 

Here’s true accuracy with the exclusive TOLEDO receding 

die principle—best for deep sealing, smooth tapering pipe 

threads for 2 to 4” pipe or conduit. Cuts stondord, over 

or undersize threads. Excellent for steel, wrought iron, bross 

copper or cast iron pips Simple construction—easy to set 


up and ‘ Take ur tip--it’s tops 





WORKS AS GOOD AS IT LOOKS 


This 75 Ibs power vise mokes 
threading, cutting and reaming 
a tast simplified operation 
when ovt on the job. Carry 
it practically anywhere. Sturdy 
tripod legs, self-centering jaws 
and quick-acting wrenchless 
chuck Polished aluminum 
housing—dependable geared 
action— precision construction 
throughout Get your order 
in early for this fast moving 


profit maker 


TOLEDO PIPE WRENCHES 


The wrench for everyday work load punishment 


Unconditionally guaranteed TOLEDO 









quality. Sturdy frame and jow 
positive grip quick easy 
adjustment. The wrench 

for your heavy-duty 


jobs See it te 


day Try it out 





Ee 


THE TOLEDO PIPE THREADING MACHINE CO. + TOLEDO 4, OHIO 





BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


TOLEDO 


PIPE THREADERS « PIPE WRENCHES + PIPE MACHINES 
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:IUM_LOOKS PROMISING 
f the most promising present ap- 
economic nuclear power is use of 
1clear fuel. Thorium-fuel re- 
es these principal advantages: 
for high power density 
low fuel inventory; (b) reactor fuel can 
irified continuously and simply; (c) high 
p (that is, greater utilization) of 
im fuel may be achieved, giving low 
:t if processing does not prove too 
ive; (d) reactor vessel is of simple 
‘al design; and (e) reactor has such 
fe stability that control rods 
Inherent disadvantages 
high pressures (2000 psi), high tempera- 
problems radioactivity (in- 
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‘an be designed 


i legree 


necessarVv 
ssary. 


leakage 


auxiliary equipment), c¢ rrosion, 
n, and decomposition f the reactor 
ato1 

E IWER? 
‘ent annual U.S. power use is estimated 
1 billion kwh. By 1966, conservative 
ates place annual power consumption at 

‘llion kwh. A General Electric Com- 


pokesman, { inting this out, thus 
sizes that atomic energy is important 
‘ause all energy is important. He 
ut. further, that c mventional fuel 
face four limitations: (a) total 
are always decreasing; (b) ex- 
, cost may increase rapidly as de- 
become harder to get; (c) m lern power 
already get one kilowatt-hour from 
than one pound of c al: and (d) new uses 
‘1 fuels, notably for chemical proc- 


ng costs and cut ting 


INS AND MORE DIVISIONS 
De ri r 1Uve 
to be headed by John B. 


‘ts Division, 
division will 


be. Superior'’s new 
vate components used in nuclear power 
Crane Company has set 


r cores «. « 
Atomic Energy Unit in its Engineer- 


Tube Company has formed a Nuclear 
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SYRACUSE, NEW YORK 


PLANTS OF SOLVAY PROCESS DIVISION, ALLIED CHEMICAL & DYE CORPORATION 
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Jubilee of Service 


Since 1881 
BeaW Has Supplied 
Economical Steam For Solvay 





























Year after year, for 75 years, B&W has been privileged 
to supply boilers for various plants of the Solvay Proc- 
ess Division of Allied Chemical and Dye Corporation. 
The newest plant, now being built at Brunswick, 
Georgia, for operation later this year, will-also be 
equipped with B&W units. 





Solvay’s confidence has been built on satisfactory ex- 
perience with B&W Boilers of many types... has been 
strengthened by a 75-year record of performance and 
service. For example, in the comparatively short period 
from the start of World War II to date, this leading 
industrial company has ordered B&W boilers—in- 
cluding Integral-Furnace and Stirling Units—having 
a total steam capacity of over 2,000,000 Ib per hr. 

Advanced research and equipment development to 
keep steam generating costs down for requirements of 
every size is an established policy at B&W. Add an as- 
surance of service that goes far beyond normal require- 
ments, and you know why industrial, utility, and other 
users across the nation have made repeat orders an old 
story at B&W. The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 






 BABCOCK 
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Nonsense anybody k nows this breaker should 
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Tell us why, in 25 words or less, your company would benefit if you would spend a week 


at the 1956 Power Show in New York next November 26 to 30. Use the entry blank on this page and .. 


win yourself a free trip to the power show 


Here are the Official INDUSTRY POWER 
Power Show Contest Rules.... 

1) All entries must 
from this page. 
company wouls 

































bmitted on official entry blank clipped 
Why, in 25 words or less, you think your 
t by you attending the 1956 Power Show. 
quested on the entry blank must be filled in 










ies to: Contest Editor, Inpustry Power magazine, 
Sagan Bank Building, St. Joseph, Michigan. Entries must 
be postmarked no later than September 7, 1956, and must be 
received by the Contest Editor no later than September 14, 1956. 


m3) All readers of Inpustry Power are eligible. Entries will be 
judged on originality, sincerity, and aptness of thought. In case 
of ties, duplicate prizes will be awarded. 


4) Judges’ decisions will be final. Entries become the sole 
property of Inpustry Power. None will be returned. Winners will 
be announced in the November 1956 issue of Inpustry Power. 


irst Prize: First-class round-trip transportation expenses to 
York, five days at the Hotel Statler in New York City 
the week of the ASME 1956 Annual Meeting and POWER 
tickets to ASME Annual Meeting events, all meals, 
expense cash. 


rize: Five days at the Hotel Statler in New York 
xy the ASME 1956 Annual Meeting and POWER 
ets to ASME Annual Meeting events, and all meals. 


Enter now! Contest closes September 7, 1956! 


DD pie | 


To: Contest Editor, INDUSTRY POWER 
Commercial Bank Building, St. Joseph, Mich. 


Name Title 
Company 
Street Address 

City State 


This is why my company would profit by sending me to the Power Show 
(use 25 words or less): 
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Meet Contest Judges 


Two distinguished engineers, whose combined careers total almost 100 years’ 


experience in the power services, will judge the Inpustry Power Power Show 
Contest. 


Joseph Pope retired last December from Stone & Webster Engineering 
Corporation after 47 years’ service. A graduate of MIT, he joined Stone & 
Webster in 1908 as cadet operating engineer. His duties as chief betterment 
engineer, steam research engineer, consulting engineer, mechanical engineer 
in charge of power plant design, and finally vice president and director took 
him on major engineering assignments throughout the country. 





Pope Lawrence 


Pope is a Fellow and director of ASME, chairman of its Committee on the 
Professional Practice of Consulting Engineering, and an alternate representa- 
tive for ASME on the Board of Directors of the Engineers Joint Council. 
He is also chairman of the EJC Committee on Consulting Practice. He is a 
Civil Member of the American Society of Naval Engineers and a licensed 


Professional Engineer. Pope is chairman of the Advisory Committee for the 
Power Show. 


John H. Lawrence, until his retirement last year, was consulting engineer 
for Murray Manufacturing Corporation (formerly Metropolitan Device Corp.). 
Before joining Murray in 1940, he was an engineer for the Interborough 
Rapid Transit Company. As vice president and later president of Thomas E. 
Murray Inc., from 1920 to 1937, he supervised design and construction of 


power stations and industrial plants. He graduated from Cornell University 
in 1909. 


Lawrence is a Fellow and past vice president of ASME, a member of AIEE 
and the Newcomen Society, and a member and past president of Cornell 
Society of Engineers. He is a licensed Professional Engineer. Lawrence is 
vice-chairman of the Advisory Committee for the Power Show. 
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- Pollution or Indians ey 
It would be futile, I believe, to entertain any hope In Water Conditioning 
that pollution can be eliminated overnight unless we 
are willing to give up our automobiles, do without 
our heating systems, shut down the vast industrial 
network that provides us with the necessities and 
luxuries of life, and return to the country—to the 
Indians. . . 
ears’ ...+ Granville M. Read, Chief Engineer 
how E. I. duPont de Nemours & Company 
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took posal } és e 
: 
° : 
' : ! -" 
a3 . i 
na-tow 
Preseriptions” by the truckload! 
Why do you get rescrip UNS Y the true ad 5 
INDUSTRY POWER? Solving industrial water conditioning problems engineering reports all combine to provide a 
effectively and economically requires exacting water conditioning service that is complete in 
engineering techniques. every detail. 
We “hand-pick" the most important men in en- There a no pre answers... no _ stock The end result of individual attention to indi- 
n the gineering management of power services through- chemical treatments. vidual problems is obvious the assurance of 
enta- out industry in the United States. How? We set We realize this perhaps more than anyone. a plant (perhaps your own) operating at peak 
uncil. In fact, we make a business of it. efficiency, free from water problems 
>is a up standards — ratings of firms and titles plus For example, each year at our mixing and A 20-minute, no obligation discussion of your 
ensed functions of individua!s in such firms. We send formulating plants in Pennsylvania, Texas, plant water problems with a Betz District Engineer 
r the INDUSTRY POWER only to those who qualify ae, and asian, we es and wed is the best investment in time you can make. 
thousands upon thousands of different “prescrip- Call him in today 
under our requirements. tions”, each specifically job-engineered to solve W.H.&L.D. BETZ, Gillingham & Worth Streets, 
aed some individual water conditioning problem for Philadelphia 24, Pa. In Canada: BETZ Labora 
orp.). This costs a lot of money. But it insures that we industry. Because we feel it is so important to tories Limited, Montreal | 
rough reach you who are most important in managin “tailor-make” our formulations, each of our 
as E. : : 4 wiih plants actually performs the function of a giant 
on of the power services. That is why we send INDUS- industrial pharmacy. 
ersity TRY POWER, without subscription fee, to you The blending and shipment of our chemical “t 
who are qualified. formulations is, however, only one important ye woe 
AIEE part of our completely-individualized water con- 
ornell THE EDITORS ditioning service. Individual investigations, plant 
ice is control methods, daily testing programs, periodic 
checkups, analyses of water samples, and regular MB CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


WER 





~SEPTEMBER 1956 


Circle 150 on READ-N-CIRCLE card for more data 








Air Casualties 


It’s bad air that does it. But you can step up 
production by putting a Coppus Blower on 
the job to keep the air moving — and keep 
the men cool. 


The kind of air a man werks in has a lot 
to do with how much work he can turn out. 

In confined places like shipholds or tanks 
or drums or boilers . . . or wherever the 
air is stagnant or hot or full of fumes... 
a Coppus Blower is a must for getting 
first-class work out of the men, all the time. 

A Coppus Blower or Exhauster helps 
avoid sickness and lassitude due to bad air 
. ». and improves morale, too. 

Portable and adaptable for special pur- 
poses, Coppus Blowers and Exhausters will 
have dozens of uses around your plant. 
The “Blue Ribbon” (a blue painted band) 
is your assurance of quality performance 
at lowest cost. 


=COPPUS 
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CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS CouPON To Coppus Engineering Corp.,189 Park Avenue, Worcester 2, Mass. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” Products in BEST’S SAFETY DIRECTORY. 
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Four indexes for your convenience 


@ Major articles are indexed on title page. 
See page 5. 


@ Advertisers are indexed alphabetically. See 
page 55. 


(CD general man cooling. 
) Om steam-heated rub- 


@ Advertisements are indexed by products in 
handy guide. See page 48. 


©@ Important literature is indexed by products. 
See page 42. 


(Write here any special ventilat- 
ing problem you may have.) 
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this month's comment... . 


the mail we don't open... 


A mound of unopened letters grows larger and larger every day 
in our editorial offices. 


They are the entries in the Inpustry Power Power Show Contest, 
which was announced in our August issue. 


Why unopened? Because they will be opened, examined, and 
judged impartially and rigorously by the eminent men who are 
serving as judges of the Contest. 


Immediately upon the close of the Contest — closing date is 
September 7 — our judges will go to work. Judging will take 
longer that we first thought; the entries are so many. 


Each entry will be given careful, individual attention. Each 
will be judged on the basis of idea content — orginality, sincerity, 
and aptness of thought — not tricky wording. 


Have you entered Inpustry Power’s Power Show Contest? The 
prizes are well-worth the try. Just write, on our entry blank, 25 
words on “This is why my company would profit by sending me to 
the Power Show.” 


If you have never attended a Power Show and wonder what it’s 
all about, check back to the December 1955, issue of INDUSTRY 
Power for our pictorial report on last year’s Power Show. 


For details of the Contest — for a description of the judges — 
for the official entry blank — see page 8. There’s still time to enter. 


Se Fea elon 


John Paul Taylor 
Editor and Publisher 
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Reliance Water Columns 
Gages and Safety Specialties 
assure you the 
utmost in 


Since 1884, Reliance has main- 
tained leadership in Boiler Safety 
e Device development and manu- 
facture. Water Columns with 
automatic Alarms, operated by 
the original imstantaneous alarm 
mechanism, have helped to forti- 
fy power plants against the con- 
sequences of boiler water failure 
for billions of operating hours. 
Whistle alarms are available on 
columns for pressures to 900 psi; 
electric alarms, actuated by 
Reliance Electrode Levalarms, to 
2500 psi. 

For higher pressures — to 2500 
psi — Reliance standard and cus- 
tom-built equipment embodies 
principles of design and construc- 
tion perfected in 70 years of 
specializing in this field—"super- 
rugged” Water Columns built 
with a generous margin of safety 


and tested at twice rated capacity. 





Specified by many boiler manufacturers 
and consulting engineers, Reliance Water 
Columns exceed requirements of national 
and state code authorities . . . Reliance 
engineer representatives are located in all 


principal cities. Write for Bulletin 516. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue * Cleveland 3, Ohio 


Reliance Water Column Accessories, and Specialties 
Water Gage Valves Gage (try) Cocks 
Gage Inserts: Prismatic, Mica-protected Flat Glass, “Micasight” 
Direct-to-Drum Water Gage Assemblies 

Complete Line of Water Gage Illuminating Equipment 

EYE-HYE Remote Reading Water Level Indicator — all pressures 
Levalarms — Float-type Liquid Level Alarm Devices 

Levalarms — Electrode-type Liquid Level Alarms, Fuel Cut-out and 

Pump Control 


¥ - ® 
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BOILER SAFETY DEVICES . 
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We saved 250 tons of steel with 


cable trough at Jersey Central 


JOHN E. CASEY 

Generating Station Superintendent 
Jersey Central Power & Light Co. 
With R. W. De Moss, Assistant Editor 


INCREASED GENERATING CAPACITY required 

corresponding increase in distribution capacity 
at Jersey Central Power & Light Co.’s E. H. Werner 
station. Close scrutiny of all available cable support- 
ing systems resulted in choosing expanded-metal 
cable trough to do the job. 

Our generating station presents an unusually good 
chance to compare two entirely different cable sup- 
porting systems. Our E. H. Werner station was first 
cut in during 1930. Then, of course, conduit was com- 
monly used to support all cables. Originally, we had 
two 25,000-kw generators. In 1953, one new 62,500-kw 
generator was added. At that time, the two original 
generators were increased to a capacity of 27,500 kw 
each. Our old generators, therefore, generated 55,000 
kw, the new one 62,500 kw. 

After studying all the different systems of support- 
ing power and control circuits, we finally settled on 
expanded-metal cable trough. We are convinced that 
this is a wise choice for both economy and operating 
efficiency. 

Eliminating conduit was one effective way of re- 
ducing costs in our new addition. With more than 
100 miles of cable to support over spans of two miles, 
careful consideration was given to time and ma- 
terials needed to complete the job. After analyzing 
installation and maintenance costs of a trough system, 
there is no doubt in my mind that a cable trough 
system is less costly and is easier to maintain 


compare installation costs 

About 15,000 ft of expanded-metal cable trough 
was installed in our new addition. Different widths 
and lengths and numerous fittings were necessary 
Biggest single cost saving with a trough system clear- 
ly is the time saved during installation. With labor 
costs being what they are today, it is well to compute 
these costs carefully. 


Two 12-inch cable troughs (above operator) carry 
more power in less space than all conduit shown 


A single cable trough connection takes from 10 to 
20 minutes using nuts, bolts, and washers. Newer 
trough design uses a pin driven between two inter 
locking barrels, speeding connections. Each conduit 
connection, however, takes at least 4% hour to com 
plete, and there are far more conduit connections 
than trough connections. A single 24-inch wide 
trough, for example, will support roughly 16 times 
more power cable than a single 4-inch rigid wall 
conduit. Additional time required to connect all the 
conduit runs is very costly 

When installing control cables, time saved is even 
greater. Control cables can be loaded into a trough 


without concern for current derating 


planning simplifies installation 

We found that installation could be simplified 
by connecting several lengths of trough on the floor 
and lifting into place together. Since conduit is much 
heavier than trough, each piece must be secured 
in place. Connections, therefore, must be made 
where working conditions might be difficult. I would 
estimate that our installation time costs were con 
siderably less than half of what they would have 
been had we used a conduit system 

We saved more than a ton of steel in every 60 feet 
of cable trough of our new system. On the total in 
stallation, we saved approximately 250 tons of steel 
One 10-foot run of 18-inch trough supports as much 
cable as ten 10-foot lengths of 4-inch rigid wall con 
duit. This 60 feet of conduit weighs 200 pounds more 
than the 10-foot length of 18-inch trough that pro 
vides an equivalent cable-carrying capacity, And 
this is not all. Material savings are further increased 
because lighter supports are required for the lighter 
trough system 

While on the subject of supports, we discovered 
that the cantilever type is simpler to use than the 
trapeze type because cable can be laid over the open 
trough edge rather than being pulled through be 
tween uprights 

Any steam generating station has a space prob 
lem, particularly when under construction. Cable 
trough saves so much space that we often wondered 
how we ever installed conduit in 1930. Not only was 


(continues on page 32) 
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ASH STORAGE 
SILO 


U. S. Navy Bureau of Yards and Docks buys hundreds of boilers 
for shore use every year. Here's a rundown of the experience that 


saves taxpayers’ money, and can save your company's money, too 


when you ask 


‘ 


Which extras will pay off in our 


NEXT STEAM PLANT? 


JOHN BISHOP 
Mechanical Engineer 
Power Generating Section 


U. S. Navy Department, Bureau of Yards and Docks 


GOING TO NEED more steam? Well, you knou 

that a minimum initial expenditure is required 
For instance, you could get your steam from hand- 
fired boilers without any controls, any feedwater 
heaters, or any water treatment. Although construc- 
tion of a minimum-price plant results in lowest cost 
of ownership and annual fixed charges, the increased 
operating cost of a completely stripped-down plant 
more than offsets the initial savings. 

Additional features, over and above the required 
minimum, could include turbine-driven auxiliaries, 
automatic combustion controls, conservatively de- 
signed boilers, equipment for burning a cheaper 
fuel, and so on. All these features cost more initially, 
but give lower operating costs through lower auxil- 
iary power demand, better combustion with less la- 
bor, more efficiency with less maintenance, and lower 
fuel costs. 

@ For lowest first cost (and annual fixed charges), 
steam plant capacity should not exceed actual de- 
mand anticipated, plus a minimum reserve to prevent 
excessive financial loss from an unscheduled outage 
This reserve should allow for scheduled maintenance 
during off-peak-load periods. Insufficient capacity 
may curtail service during an unscheduled outage, 
cause excessive overloading during peak load peri- 
ods, and and prevent scheduling of downtime for 
maintenance. Excessive capacity, on the other hand, 
increases maintenance costs as well as installation 
and fixed charges. 

@ Where the three most common fuels are available, 
gas usually costs less initially, with oil and coal, re- 
spectively following. Fuel burning capabilities of the 


Plan view of combination coal and oil fired plant 
shows some of the extras that must be considered 


with DONALD HARTLEY, Managing Editor 


plant (or plant extension) that you intend to build 
should provide the lowest total annual cost to own 
and operate. This means annual fixed charges plus 
cost of fuel purchase, delivering to site, handling 
firing and all boiler plant maintenance costs 

®@ A high-thermal-efficiency design usually increase 
initial cost and subsequent fixed charges. But it does 
reduce the amount of fuel required to produce need- 
ed steam. 

® Generally speaking, simpler plant design means 
lower installation cost (and lower annual fixed 
charges). Simpler and more functional design re- 
duces cost of operating labor and maintenance 

® More automatic control raises plant cost and sub- 
sequent fixed charges. Properly engineered auto- 
matic controls, however, improve thermal efficiency, 
reduce operating labor requirements, and provide 
extra safety by reducing the hazards of the human 
element 


is an additional feature justified? 

When are extra features (over and above the mini- 
mum first cost plant) justified? This usually can be 
answered by comparing annual savings due to the 
additional feature against additional annual fixed 
charge because of it. Fixed charge must be based up- 
on cost of the additional item and your-company’s 
policy on amortization and interest 

Two companies building identical plants, for in- 
stance, find that using turbine-driven auxiliaries 
within heat balance limitations saves $2000/year, 
but will cost $20,000 more than installing electric 
Company “A” capitalizes its 
money in 20 years at 4-percent compound interest. 


drives throughout 
Company “B” uses 10-year amortization at 6-percent 
interest. Referring to the annuity table (page 31), 


(continues on page 30) 
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Here are details, charts, and nomographs 


showing how Kalamazoo Vegetable Parchment Co. 


evaluates and compares 
different coals to determine how to 


EDWARD A. WADE 
Project Engineer 
Kalamazoo Vegetable Parchment Co. 


reported by R. W. DE MOSS 
Assistant Editor 


MUCH-USED PRACTICE of buying coal on cents- 

per-million-Btu basis is not the most satis- 
factory answer to the problem of getting maximum 
fuel economy. E. A. Wade, project engineer, Kala- 
mazoo Vegetable Parchment Company, has com- 
bined years of experience with engineering ability 
to develop a system that will help you get maximum 
economy from your coal purchases. 

This method of evaluation was developed to de- 
termine the suitability of burning coal from new 
sources in high-pressure boilers, and to determine 
the comparative costs of producing steam with 
different kinds of coal. 

Analysis procedure shows that coal purchases 
based on a cents-per-million-Btu basis are actually 
costing industry many thousands of dollars. Many 
coals, which appeared economical from the former 
basis, are more expensive when all phases of coal 
handling, firing, and ash removal are considered. 

To make an equitable preliminary comparison, 
the same operating basis must be applied to each 


Modern coal-handling equipment is designed for 
maximum flexibility in handling various types of coal. 
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Get the Best Coal Buy 


Edward A. Wade graduated from Northeastern University School 
of Engineering with an electrical engineering degree in 1924. Since 
graduation, Wade has worked continuously in the field of power 
plant design, operation, and testing. His experience includes 
responsible positions in the power field with the Chile Exploration 
Co. (subsidiary of the Anaconda Company), Fraser Paper Co.. 
and E. |. duPont de Nemours & Company. He was formerly 
mechanical engineer on the staff of Stone & Webster for 
eight years before joining KVP. Wade is a registered professional 
engineer in the states of New York and Massachusetts. He is o 


member of NSPE. 
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OPERATING DATA 


t Conditions 
eam Generate 
Steam Pressure 
Steam Temperature 
Enthalpy of Steam 
Peedwater Temperature 
Enthalpy of Feedwater 
CQin ue Gas 
Gas Temperature from Preheater 
Air Temperature to Preheater 
Loss = Moisture in Gas 
Loss = Moisture in Air 
Loss - Carbon in Refuse 
Loss - Heat in Gas 
Loss = CO in Gas 
Loss - Radiation 
Loss =- Unaccounted for 
Total Losses 
Boiler Effecienoy 
Heat Added in Boiler per Lb Coal 
Steam Evaporated per Ton Coal 


Cc Cc Tl 


Cost per M Lb Stm per $1 per Ton 
Cost of Coal per Ton 

Preight and Tax per Ton 

Cost Coal Handling per Ton 

Cost £8h Handling per Ton Coal 
Cost Induced Draft Fan Power 
Cost Porced Draft Pan Power 

Cost Pulverizer Power 

Adjusted Cost per Ton Coal 
Adjusted Cost per M Lb Steam 


Remarks: 


ANALYSIS AVERAGE 
COAL SAMPLES 


175000 18/He 
Bé6o Pag 
82 


£729.27 Bs 
omyentiadines: 
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Data is recorded in a single table for each coal tested. Tables are compared to subsequent coal checks 
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type of coal. Operating conditions are fixed as given 
in the boiler manufacturer’s guarantee as follows: 











TABLE | 
- A B 
Without closed With closed 
feedwater feedwater 
heater heater 
Steam output (lb/hr) 175,000 200,000 
Steam press. (psig) 860 860 
Steam temp. (F) 825 825 
Air temp. to preheater (F) 80 80 
Gas temp. from preheater (F) 288 289 
CO, in flue gas (percent) 15 15 
Feedwater temp. (F) 230 386 





These physical and chemical properties of the 
coal must be known: proximate analysis (volatile 
matter, fixed carbon, moisture, ash, sulphur, and 
Btu/lb), ash-softening temperature, and grindability. 
An ultimate analysis, if obtainable, is also desired 
since it can be used in making more exact com- 
bustion loss determinations. 


start evaluation with known data 


To demonstrate the evaluation method, a coal 
known to many will be used as an example, This 
coal is mined from Mason Seam in Bell County, 
eastern Kentucky. Start evaluation by entering all 
known data on lines 1 to 26 of Table I (overleaf). 
Enter assigned data on lines 27 to 35, if a preliminary 
evaluation is to be made. Enter instrument data if 
evaluation is to be made for operating conditions 
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In this example, assigned data from column A are 
used. Sufficient data have now been assembled to 
evaluate the coal. 

Coal under consideration for our needs must 
fall in the high volatile bituminous classification 
(volatile content more than 31 percent on a dry 
basis). A lower volatile content is unsuited for our 
installation from the standpoint of flame stability. 
Volatile content of this coal is 37.7 percent on a dry 
basis and is, therefore, acceptable. 

Sulfur content of the coal must be considered 
with respect to preheater outlet gas temperature. 
This temperature must be maintained above the SO, 
dew point to avoid cold end corrosion in the air 
preheater. 

Chart 1 has been developed from information 
furnished by air preheater manufacturers to show 
minimum outlet gas temperature that can be toler- 
ated without having corrosion. Chart 1 applies to 
eastern coals and includes coals from Virginia, West 
Virginia, Tennessee, and eastern Kentucky. Charts 
are available for midwestern coals including coals 
from western Kentucky, Ohio, Indiana, and Illinois. 

Coal under consideration is from eastern Ken- 
tucky and, therefore, Chart 1 is used. Enter bottom 
of chart at 80 F, proceed vertically to the curve 
applying to 0.8 percent sulfur, and read minimum 
acceptable gas temperature as 252 F. Since actual 
preheater outlet gas temperature (given on line 34) 
is 288 F, the temperature is well above the minimum 
acceptable, and this coal is satisfactory from the 
standpoint of sulfur content. 

Nore: It is possible to raise outlet gas temperature 





by increasing excess air to the furnace (or by re- 
circulating heated air to the preheater). This can 
be done only at a sacrifice of boiler efficiency and 
should normally not be done to make a high sulfur 
coal acceptable. 

Furnace temperature must be lower than coal 
ash-softening temperature. Slagging will occur on 
furnace walls and boiler tubes if furnace tempera- 
ture is higher than ash-softening temperature. Fur- 
nace temperature is determined from Chart 2 to be 
2060 F,, which is below the ash-softening temperature 
of the coal. This coal is, therefore, acceptable. 


additional charts can be used 


If the CO, and ambient temperature do not dupli- 
cate standard conditions during operating coal 
checks, other charts can be used to determine fur- 
nace temperature. Ambient temperature must be 
added to temperature rise obtained from these other 
charts to obtain furnace temperature. Chart 2 was 
developed from ASME tests. Other charts are calcu- 
lated by Orrock’s modification of the Hudson 
formula. A knowledge of the effective projected 
radiant surface area is required to use these charts. 
Each of our high-pressure boilers has an EPRS of 
3685 square feet. While these charts do not check 
exactly, the difference is so small it will not affect 
the results. 

Moisture in flue gas comes from two sources, 
the total moisture in the coal and water formed 
from burning hydrogen in the coal. Moisture in the 
coal considered is 3.60 pounds/million Btu (from 
alignment Chart 3). Water formed from burning 
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| hydrogen is determined from Chart 4. First, calcu- 


late the ratio of fixed carbon to volatile matter by 
dividing line 13 into 14 (1.465). From Chart 4, 
this ratio corresponds to 34.0 pounds of water. Add- 
ing the two water quantities gives 37.6 pounds. 
Using this value in Chart 5 gives a gas-moisture loss 
of 4.27 percent. Enter this value on line 36. 


determine air input 

Determine the air weight per-million-Btu input by 
entering Chart 6 (page 26) at 15-percent CO,, then 
proceed to the high volatile curve, then vertically 
to the air curve. Read the air weight per-million- 
Btu as 923 pounds. Using this figure with Chart 7 
(page 27) gives an air-moisture loss of 0.09 percent 
Enter this figure on line 37. 

Loss due to carbon in refuse is really unburned 
coal. This loss varies with the coal composition. First, 
determine the volatile matter in the coal on a 
moisture-and ash-free basis by this formula: 

(% volatile, as rec’d) (100) _% volatile, moisture 
100 - % moisture - % ash ~ and ash free 








This gives 40.6 percent for the coal considered. 
Reference to Chart 5 shows the corresponding 


| carbon loss to be 0.89 percent. Enter this on line 38. 
| Other charts can be used to determine this loss 
_ under operating conditions, provided the ultimate 


analysis of the coal is known. Heat loss per pound 
of coal corresponding to 0.89 percent is (0.0089) 
(13,290) = 118 Btu. This corresponds to 0.01 pounds 
of carbon. This figure will be used in determining 
loss due to heat in flue gas. 
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Enter Chart 6 (page 26) at 15-percent CO,, pro- 
ceed horizontally to the high volatile curve, then 
vertically to the gas curve and read 995 pounds of 
gas per-million-Btu. From this, subtract the weight 
of water formed from burning hydrogen (which was 
found to be 34.0 pounds when calculating loss due to 
moisture in flue gas) and obtain 961 pounds of dry 
gas per-million-Btu. This figure must be further ad- 
justed for unburned carbon by multiplying by 1.00 
minus the pounds of carbon lost: 

(961) (1.00 - .01) = 951.4 Ib. 
Using this figure with Chart 8 (page 27) shows loss 
(heat in gas) as 4.75 percent. Enter this on line 39. 

Since CO is rarely encountered in burning pulver- 
ized coal, this loss is taken as zero and is so entered 
on line 40. If, during actual operation, CO is found 
in the gas, the loss can be determined from other 
charts, provided the ultimate coal analysis is known 


determine radiation loss 


Radiation loss, a function of actual boiler output 
and maximum continuous boiler capacity, is de- 





termined from other charts. Determine radiation 
loss for type of boiler used (in our case 0.56 per- 
cent) and enter this on line 41. Radiation loss is, of 
course, dependent upon the number of water walls 
in your boiler. This information must be known 
to determine an accurate radiation loss. 

American Boiler Manufacturers’ Association has 
established a value of 1.5 percent for unaccounted 
losses. Enter this value on line 42. 

(continues on page 26) 










Wilson Tube Cutter 


CUTS costs: 


The Wilson Tube Cutter costs two to 





eight times less than competitive tools 

You also get a tube cutter with eight 

exclusive features | 
(1) It has fewer working parts. (2) It 

can cut non-ferrous tubes in under 

four seconds. (3) You can chuck it 

into your own air or electric drill 

(4) It has a replaceable spacer collar to 

adjust for tube thickness. (5) The 

cutter bit retracts after withdrawal of . 

the cutter. (6) You have a choice of 

round or taper shank in smaller sizes | 

(7) To operate, you insert the cutter in 

the tube, switch on the power, and | 

press forward. (8) It takes the punish 

ment of constant use 


A Tube Pilot guides tubes through bofMfes 
and far sheet when retubing. 





oO Tube Knockout tool for manual or me- 
chanical use. 


It makes good sense to buy the Wilson 
Tube Cutter and accessories. For some 
more suggestions that will cut your 
tube maintenance costs, write for Wilson 
comprehensive Tube Expander Catalog. 
For tube cleaners, send for Wilson 
Catalog 77. 


Don't Forget! 
For cleaner cleaning WILSON TUBE CLEANERS 


For easy, accurate tube rolling 
WILSON TUBE EXPANDERS 











Representatives in all principal cities 
Thomas C. Wilson, Inc., 21-11 44th Ave., Long Island City 1, N.Y. 


Cable address: “Tubeclean” New York 


See our exhibit at the 22nd National 


Exposition of Power & Mechanical Engineering 
Coliseum, New York, November 26-30, 1956 
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POWER BASICS FOR TODAY'S 


INDUSTRY.... 











Air conditioning and refrigeration 


I! -- Air refrigerators and heat pumps 


Start right now to review the principles related to day-to-day air conditioning and refrigeration prob- 
lems. Each article in IP's POWER BASICS will cover some facet of air conditioning or refrigeration 
that will help you do your job better. Each one can be read without reference to the others and with- 
out any loss of continuity. Single sets of the complete series will be available without charge. Send 
in your request now. We will hold it until complete set is ready. Quantity prices upon request. 


AIR REFRIGERATORS operate on a reversed 
Brayton cycle. This type of refrigerator is used d to a. 

where the safety of using air as a refrigerant and Coefficient of performance of a refrigerator is 

when light weight (when centrifugal machines are Q, Q, 1 

used) are important. Many applications are found in ae aon @) 

gas liquefaction and perishables transportation. For the air refrigerator, this gives a coefficient of 
Fig. 1 shows air refrigeration cycle on T-s and p-v performance 

diagrams. Air expands at constant entropy from h. —h, 

point a to point b. Heat is absorbed from the re- COP = (ha —h,) — (he —hy) 

frigerated space during constant-pressure process bc. This equation can be expressed as 

Air is then compressed at constant entropy in the cp (T.-T») 

process cd to the pressure maintained in the cooler. ©, (Ta-Ta) -— Cp (Te-Ts) 


Finally, air is cooled at constant pressure from point 











cop = 





|. 1 — Air refrigeration cycle on p-v, T-s diagrams. Performance coefficient increases as p,/p, decreases. 








JOHN F. LEE 

Professor of Mechanical Engineering 

North Carolina State College 

with DONALD HARTLEY, Managing Editor 


Cancelling specific heats, we get 


Pri aes 
Ta-T, 4 (2) 
T. -T, 


cop = 


For the two constant entropy processes we have 





Byte" = Ht = a. 
P, » = To 























where k = ratio of specific heats = fp 
From the preceding equation, we get 
T 
—_— . 
Ta a 
a 
Now, Eq. (2) can be written 
1 
oP = T(T/To—1) _, 
Tp (Ta/T, -1) 
1 
~ BSP) OFA ie 


This expression, which presupposes a reversible 
cycle, indicates that coefficient of performance is in- 
creased as pressure ratio p./p, is decreased, A sim- 
ilar expression for the coefficient of performance of 
the Carnot refrigerator can be derived. Then the 
lowest possible value of the pressure ratio is that 
obtainable for a Carnot refrigerator operating be- 
tween the same temperature limits. This means, in 
effect, that when the pressure ratio of the air 
refrigerator is reduced, T; approaches T, and T, 
approaches T,, so that a Carnot refrigeration cycle is 
obtained in these limits. Thermodynamically, co- 
efficient of performance of the air refrigerator ap- 
proaches that of the Carnot refrigerator as pressure 
ratio is reduced. Unfortunately, volume of the air 
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refrigerant also increases when pressure ratio is re- 
duced. Air volume becomes impractically large 
when pressure ratio approaches that of the cor- 
responding Carnot refrigerator. 

Examp.Le: Air enters the compressor of an air 
refrigerator at a temperature of 70 F and at a 
pressure of 15 psia. It is compressed to 60 psia. 
Adiabatic efficiency of the compressor is 0.75. Pres- 
sure in the cooler remains constant at 60 psia. Air 
leaves the cooler at 25 F and expands in a small 
turbine whose internal engine efficiency is 0.80. 
Finally, air passes through a cold storage room at 
constant pressure before re-entering the compressor. 
Neglecting heat losses in connecting pipes, and as- 
suming the mechanical efficiencies of the compressor 
and turbine are each 0.98, determine (a) tempera- 
ture of air leaving the compressor and turbine, (b) 
coefficient of performance, and (c) power required 
in kilowatts for 150 Ib/min air flow through the 
refrigerator. 

SoLution: (a) Referring to Fig. 2, p, = 15 psia, 
T. = 70 F = 530 R, and p, = 60 psia. For the con- 





Fig 2—Use this T-s diagram in example on air re- 
frigeration cycle with constant entropy compression. 


stant entropy compression process cd we can write 


T,=T, (2e)""" 
Pc 


60 (1.4-1)/1.4 
= 787 R = 327 F 
Actual temperature at end of irreversible com- 


pression process cd’ is 





T =T. + —- (1% -T.) 
1 
= 10 + ag (827 -70) 
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=413F= 873 R. 
For constant entropy expansion process ab 


T, ~ orm 
— (>) 


T. 


or T, = ( Pa ) (k -1)/k 
— | 
Po 


Since p, = 60 psia, p, = 15 psia, and T, = 25 F 
= 485 R, 


60 (1.4-1)/1.4 
T,, = 485/ (<3) 


= 326 R = -134 F 
Actual temperature leaving turbine at end of actual | 
expansion process ab’ is 
Th — ,o —e, Ci -T,) 
= 25 -0.8 [25-(-134)] = -102 F = 358R 


(b) Net work done in cycle is the difference be- 
tween work done on air in compressor and work 
done by air turbine, or 


Wan = (hy -h,) -e», (hy —hy ) 











= <2 (Ty -T,) -e, c, (T. -Tr) 

en 

0.24 (413-70) -0.98 x 0.24[25-(-102) ] 
~ 0.98 
= 54 Btu/Ib 


Refrigeration obtained in cycle is the heat addition 
process b’c since heat added to refrigerant equals 
heat removed from cooled space. Therefore, re- 
frigeration is 


Q, = h, —h, = Cp (T, -Ty ) 
= 0.24 [70-(-102) ] 








From Eq. (1), we have 
1 | 
cop = "7 = 0.76 


(c) Net power input to refrigeration is 
(150 Ib/min) (49 Btu/Ib) (60 min/hr) 


3413 Btu/kwh 
= 129 kw 


ammonia absorption refrigerator 


Simplified diagram of the ammonia absorption 
refrigerator is shown in Fig. 3. In the generator, a 
solution of ammonia in water is heated by a small 
gas flame. Ammonia is driven out of solution and 
ammonia vapor rises in the liquid lift tube. It carries 
some water with it much as water rises in the 
central tube of a coffee percolator. This water col- 
lects in the separator, from where it flows back 
through the absorber. Ammonia vapor, meanwhile, 
rises to the condenser. Ammonia vapor is liquefied 
here, its heat of condensation being removed by air 
circulating around the cooling vanes. Liquid am- 
monia then flows into the evaporator, in the cooling | 
unit. It evaporates, absorbing heat from its sur- | 
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Just mix and fix—it’s easy with Smooth-On No. | 
Iron Cement. You can seal cracks in pipes, boilers, 
metal containers . . . tighten loose screws and fix- 
tures in wood, metal or tile . . . anchor bolts in 
concrete. Smooth-On expands as it sets and hardens 
like iron. Makes a tight, lasting repair that vir- 
tually becomes a part of what it fixes. Keep a 
can on hand (Smooth-On doesn’t deteriorate) and 
use it as you need it—at a cost of only a few pen- 
nies per repair. 


REPAIR 
HANDBOOK 


New, completely revised, 
48-page illustrated 
handbook has hundreds 
of time and money 
saving repair tips for jobs 
in the plant and around 
the home. Millions of 
these repair handbooks 
have been distributed 
during our 58-year history. 
Write for your copy today. 





SMOOTH-ON MANUFACTURING CO. 
Dept. 19, 572 Communipew Avenue, Jersey City 4, N. J 


SMOOTH-ON 


THE IRON CEMENT OF MANY USES 
Circle 130 on READ-N-CIRCLE card for more data 
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Never Skips A Note 


CONTROLLED 


TO CONTROL 
| VALVE 
Leslie Control Pilot oo 
Type PDA 
Sectional View 


FSL 


REGULATORS ano CONTROLLERS 


ESL LESLIE CO., 263 GRANT AVENUE, LYNDHURST, NEW JERSEY 


Pia | 


Here's a Quartet of Control Pilots 
that Sings a Song of Savings 


oR | eh 


it 


NEVER A DISCORDANT NOTE from this quartet - - - they’re 
always in tune - - - each unit doing its part to create 
24-hour-a-day harmony. They save time — no personal 
attention or manual assistance required after they’re set. 
Pressures stay at set point for top efficiency of pro- 
cess equipment in the line. Positive response of pilot 
and valve assures smooth throttling action within closely 
held limits. 

The same smooth action and accurate control is pro- 
vided even when extreme reductions are necessary (there 
are Leslie installations handling reduction of 2150 psi. 
to 5 psi. in one step!) Responds to pressure deviations 
as small as .025 psi., depending on pilot range. 

For more information on controllers that save main- 
tenance dollars, consult the nearest Leslie Engineer listed 
in your classified telephone directory under “Valves” or 
“Regulators”. Use this help for economy in temperature 
and pressure regulation. 


Bulletin 5303 sings the whole song. Send for it today. 


Circle 144 on READ-N-CIRCLE card for more date 


Will NIN MANN 


amu | HT uu 
_ N 





Fig. 3 — Schematic diagram of ammonia absorption 
refrigerator. No work is done on working substance. 


roundings. Ammonia vapor continues on to the 
absorber, where it dissolves in water returning from 
the separator. Ammonia-water solution then flows to 
generator, completing the cycle. 

Absorber and evaporator also contain hydrogen 
gas, which circulates by convection. This convection 
occurs because the mixture of ammonia and hydro- 
gen in the extreme left tube is denser than pure hy- 
drogen in the tube leading from the top of the ab- 
sorber. This current of hydrogen, entering on top of 
the evaporator, sweeps ammonia vapor out of the 
evaporator and aids rapid evaporation. Since am- 
monia is much more soluble in water than hydrogen, 
most of the ammonia is dissolved in water trickling 
down through the absorber, while hydrogen passes 
upward through the absorber. 

Heat must be removed from the absorber as well 
as from the condenser because heat is liberated 
when ammonia vapor dissolves in water. This is 
accomplished by an auxiliary circuit made up of 
cooling coils around the absorber and absorber 
cooler. 

Working substance in an ammonia absorption 
refrigerator is completely enclosed in a rigid con- 
tainer. No work is done on it. Only interchange 
of energy is by a flow of heat. Heat is absorbed by 
the working substance in two different parts of the 
cycle (generator and evaporator). Heat is liberated 
in the condenser and in the absorber. 
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Let T, represent the temperature of generator, 
T. the temperature of condenser and absorber (as- 
sumed equal for simplicity) , and T, the temperature 
of evaporator. Then T,>T,>T,,. 

Consider an idealized reversible cycle in which a 
system absorbs heat Q, from a source at tempera- 
ture T,, absorbs heat Q, from a source at a tem- 
perature T,, and rejects heat Q, to a sink at 
temperature T,. This device is shown schematically 
in Fig. 4. From the First Law of Thermodynamics, 
considering all Q’s as positive, heat rejected is 

Q, + Q, — Q, (4) 

Since cycle is ideal, net change in entropy is 
zero by the Second Law. Entropy of reservoir at T, 
increases by Q./T,. Entropy of other two reservoirs 
decreases by Q,/T, + Q,/T,. Hence we have 


a2, & ~ & 
ea ee -b. 
Coefficient of performance of this refrigerator is 
_ Q 
en 


since Q,, heat absorbed from the low-temperature 
reservoir (surroundings of evaporator) is “what we 





Fig. 4—Schematic of absorption refrigeration cycle 
processes which give lower performance coefficient. 


get.” Heat Q, absorbed from the high-temperature 
reservoir (gas flame) is “what we pay for.” Using 
Eqs. (4) and (5), we find 
T, (T, -T.) 
T; (T, -T,) (6) 
For example, if T, = 14 F = 474 R, T, = 212 F = 
672 R, T, = 68 F = 528 R, then 
cop = 1.88 
This means that 1.88 Btu are absorbed in the 
evaporator for every Btu absorbed in the generator. 


cop — 


(continues on page 24) 
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Facts |\sar a BI LIN EE AWin77c Voltage Regulators 


about 
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ee 

















rN 
~ 
_ 
Pictured above is a STABILINE Type EM6220Y 


that holds output voltage constant ends the 
; troubles caused by voltage variations 


‘“‘This Automatic Voltage Regulator 
is Saving Us Money in 4 Departments” 


1. PRODUCTION 
No more rejects due to sluggish 
solenoids and timers on pro- 
duction equipment. 


2. CONTROL 
No more work-in-process 
wasted when control equip- 
ment gets “out of phase". 








3. INSPECTION 


No more customer complaints 
about faulty products that have 
slipped by when testing ap- 
poratus was out of calibration. 


Be sure to see SUPERIOR ELECTRIC'S 
Mobile Display when it is in your area 


Bronch Offices of: 14663 Titus St.. Van Nuys, Collfornic 
P. O. Box 946, 2881 El Comino Real, Redwood City, 
California + 482-8 Eglinton Ave. West, Toronto 12, 
Ontario, Canada * 2217 Biscayne Bivd., Miomi 37, 
Florida « P. O. Box 48, 721 So. Bivd., Ook Pork, Minois 
4033 W. Rogers Ave., Office #2, Tippett Bidg., Baltimore 
15, Meorylend * 250 Park Ave. Rms. 502-504, Postum 
Bidg., New York 17, N.Y. © P.O. Box 132,101 Public Sq. 
Medina, Ohio « 4515 Prentice St., Rm. 201, Dallas 6, Texas 
839 Central Bidg., 810 Third Ave., Seattle 4, Washington. 


*Trade Mork Reg. U. S. Pat. Of 





4.MAINTENANCE 
Neo more burned out motors or 
lamps caused by persistent 
over or under voltage. 


Name 


Address 


td cwhdwame 


! 
| 
| 
| 
| Company 
| 
| 
| 
' 


Surprised? Is this the first time that anyone has sug- 
gested that a myriad of trouble some minor, some 
major can be caused by voltage variations? Produc- 
tion executives are just beginning to get the facts on 
Varying Voltage Troubles. VVT we call them. Execu 
tives who are insisting on closer voltage control than 
the so-called “allowable limits’’ are saving themselves 
trouble and saving money for their company 

A STABILINE Automatic Voltage Regulator will 
assure you that the equipment in your plant operates 
at the rating for which it is designed. This is your 


answer to VVT! 


fehaweeeda be ; Zone... State 


Circle 112 on READ-N-CIRCLE card for more date 


THE SUPERIOR ELECTRIC company 
1809 MIDDLE STREET, BRISTOL, CONNECTICUT 

Please have your representative call 

Please send me STABILINE Bulletin S351 
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MERCURY-TO-MERCURY 
Switch 
requires no service—con- 


tocts never pit, burn or 
corrode. 













PERMANENT 
_ALNICO MAGNET 
links woter level with 
electrical controls; pre- 
vents failure of mechan- 
ical linkages. 


Here’s “Low Maintenance” 


BOILER 
SAFETY 


sierra ——— 
ge > of 304 MAGNETROL 
Stainless Steel for SS 


long, trouble-free 
service. Con also 
be mode of spe- 
cial moterials for 
extieme local con- 
ditions 


“™ BOILER WATER 
LEVEL CONTROLS 


“Blow-down” the float chamber 
once-a-shift, inspect the switches 
once a month—that’s all you have 
“:; to do to keep a Magnetrol in tip- 
* top safe shape. It’s made that way. 
The secret is all in the simple 
- magnetic operating principle as 
pioneered and perfected by Magnetrol. 


NO-SCALE 
FLOAT CHAMBER LINER 
“flexes” off scale; prevents 
float “sticking”. 


A magnetic sleeve, 
raised and lowered 
within @ nonmag- 
netic tube, attracts 
or repels an Alnico 
permanent mag- 
net attached to a 
mercury switch. 
Bosically, this is 
Magnetrol. 


Standard Magnetrol Units are 
available for pressures to 600 psi 
and temperatures to 750°F., for 
single or multi-stage control with 
as many as three separate switching 
actions. Also special units for more 
extreme requirements. For full de- 
tails, mail coupon. 


“~~ 





MAGNETROL, Inc. 


PTC tee e esse eee see eee eeeeeeseeeseeeesessesyH 


‘ 2130 «8 
: MAGNETROL, INC., 2130 S. Marshall Bivd., Chicago 23, Ill. ‘ 
» Please send Catalog Section II! with full information about : 
t Megnetro!l Boiler Water Level Controls ' 
' 7 
' | Meee T Le ee ee eee ' 
A ' 
DS GORE 06 ccctivdvrccteseccenbebandécies cbshedencecéscosons ' 
' ' 
ROG 00000reers sagdveesvesesenmes sa dneseneohivdctéeases ' 

' 

CEP ccontcecdsécescuhatennsdonsen Zone... ...+. BIND. 0 a cocece ' 
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Coefficient of performance of actual refrigerator is, 
of course, smaller than this because of unavoidable 
irreversible processes. 

Coefficient of performance of the ammonia 
absorption refrigerator is normally lower than those 
of mechanical refrigerators previously discussed. 
Remember that work input to a mechanical refrig- 
erator has been obtained at the expense of irreversi- 
bilities and degradation of energy inherent in the 
conversion of heat into work. 


properties of refrigerants 


Refrigerant characteristics are as important as 
those of the working substance used in a heat 
engine. Desirable characteristics are: 

@ Pressure range corresponding to temperatures 
in the evaporator and condenser should be small, 
to reduce work of compression. Vapor pressure 
should be low to reduce condenser costs, but 
should be higher than atmospheric pressure to 
prevent air leaking into evaporator. 

@ Latent heat of vaporization should be large so 
that mass rate of flow of refrigerant will be low. 
Similarly, low heat capacity in the liquid phase 
reduces amount of vaporization in the throttling 
process and more heat is abstracted in the evapo- 
rator. Consequently, a reduction in mass rate of 
flow takes place. 

®@ High heat transfer rates should be possible with 
reasonable heat transfer surface and temperature 
differences. One especially desirable characteristic 
is that the critical point be well above the highest 
temperature met in operation. Refrigerant entering 
condenser is then near the 2-phase region. Higher 
heat transfer rates in 2-phase region and more- 
nearly reversible isothermal heat transfer can be 
exploited in this way. 

®@ Refrigerant should be low in cost, stable, inert, 
nontoxic, and must not freeze at lowest tempera- 
tures met in operation. 

No refrigerant has all these characteristics. Each 
refrigerant requirement must be met with a view 
to its own application. 


what are heat pumps? 


Heat pumps are reversed power cycles. A re- 
frigeration cycle may be considered a heat pump 
cycle when intended to heat a given space rather 
than to cool it. In a heat pump, the evaporator ex- 
tracts heat from a large body of water, the atmos- 
phere, deep wells, or the earth. Heat is rejected 
from the condenser at a sufficiently high tempera- 
ture to be practical for heating (see Fig. 5). 
Analysis of the heat pump cycle is identical to that 
of the refrigerator. Note, however, that the heat 
pump does not operate on a reversed refrigeration 
cycle. 

Coefficient of performance of a refrigerator was 
defined as the ratio of refrigeration, Q,, to net work 


done on the refrigerant in the cycle. Coefficient « ; 
performance of a heat pump is the ratio of hea: 
delivered to heated space, Qx, to net work done 
on working substance in the cycle, or 


Qr Qr 
. ae, 
Suppose that a practical value for the coefficient 
of performance of a heat pump is 4. Then the ad- 
vantage of using a heat pump over electric energy 
as a source of heat is very nearly 4 times, since 4 
units of heat are obtained for each equivalent unit of 
electric energy used to do work in the heat pump. 
Now, electric energy is obtained at the expense of 
irreversibilities in the power plant and distribution 
system. What possible advantage can exist over 
burning fuel directly as a source of heat? To answer 
this, remember that although the expression for 
heat pump coefficient of performance is the recipro- 
cal of the expression for thermal efficiency of a heat 
engine, this is not necessarily true of the numerical 
values in these expressions. A power plant may 
operate with temperature differences between 


cop (heat pump) = 








Fig. 5— Schematic diagram of heat pump which 
does not operate on a reversed refrigeration cycle. 
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source and sink of 1000 F, or even more, But tem- 
perature differences for a heat pump may be more 
nearly 100 F. 

Suppose that efficiency of energy conversion in 
the fuel to electric energy is about 27 percent and 
heat pump coefficient of performance is 4. Then 
for each unit of energy in the fuel supplied to the 
power plant, 1.08 units of heat are delivered by the 
heat pump. 

To determine the economic advantage of the heat 
pump, consider the entire production cost of elec- 
tric energy, in which fuel costs may not be the most 
important factor. It appears, at present, that the 
heat pump is economically advantageous only in 
moderate climates or where low-cost electric energy 
is available. ¢¢ 





What's new? 
Air-conditioned floors 


INDOOR SIDEWALKS in Omaha’s 42nd and Center 

Street shopping center are heated in winter 
and cooled in summer. Fin-tube coils along exterior 
wall, unit heaters at entrance, and a 23,000 sq ft radi- 
ant floor panel distribute heated and cooled water. 





Two 175-hp package hot-water generators (York- 
Shipley “Steam-Pak” SPW-175-N3) provide for all 
heating requirements. Heating equipment is entirely 
automatic and can be converted from No. 3 fuel oil 
to gas firing in a few minutes. 

One 300-ton chilled water plant provides cooling 
for half the area, with individual units for the smaller 
shopping areas. All air-conditioning equipment is 
connected to a central cooling tower. During winter 
months, shopping areas are heated through the same 
coils that are used for summer cooling. Since install- 
ing the equipment, only minor adjustments to the 
burner have been necessary. ¢¢ 
Boilers were supplied by York-Shipley, Inc., Dept. 
IP, York, Pa. For more information, circle 745 on 
Read-N-Circle Card on page 47 or 48. 
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Write your own specifications: 


VoIATILITy 
BT.U's 
SIZE 
ASH 


MoISTURE 
SULPHUR 
AST. 


... the modern, efficient mines 
on the CaO can produce 

just what you want. 

ah 
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Chesapeake and Ohio Railway 


WORLD’S LARGEST CARRIER OF BITUMINOUS COAL 
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12 years’ cost-free service completed 
by this Crane valve on saturated steam 


Since 1944, this Crane 16-inch Pressure-Seal 
gate valve has been handling 450 psi satu- 
rated steam. It’s working as a stop valve 
on a header in the Neches Butane Products 
Company’s butadiene plant in Texas. 

When opened for inspection recently — 
after 12 years of hard service—this rugged 
Crane valve was found to be in perfect con- 
dition. Not once has it leaked or needed 
maintenance at the bonnet joint or seat. 

Here’s why: instead of depending on bolt- 
ing to retain pressure, the Crane Pressure- 
Seal bonnet design utilizes internal fluid 


pressure to make a leak-free, maintenance- 
free joint. And with the Crane flexible wedge 
disc —self-adjusting to temperature changes 
—sticking of the disc is eliminated, and op- 
eration is always smooth and easy. 


Because they’re so trouble-free, and so 
compact and streamlined (saving line weight 
and simplifying insulation), Crane Pressure- 
Seal Bonnet Valves are giving consistent 
satisfaction on high-pressure, high-tempera- 
ture power plant service. Get full information 
from your local Crane Representative, or 
write to address below. 


C RAN E. VALVES & FITTINGS 


PIPE © KITCHENS « PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Coal evaluation 


.- starts on page 16 


Total losses, then, are the sum of lines 36 to 42. 
This vaue (12.06 percent) is entered on line 43. 

Boiler efficiency is the difference between 100 
percent and the total losses determined above. The 
value 87.94 percent is entered on line 44. 

Heat added in boiler per pound of coal is the Btu 
per pound of coal multiplied by the boiler efficiency. 
(13,290) (.8794) = 11,687 Btu. This value is entered 
on line 45. 

Steam evaporated per ton of coal is the heat 
added in the boiler per ton of coal divided by the 
heat picked up in the boiler by one pound of feed- 
water. We then have 


(2000) (line 45) — (2000) (11,687) 
line 30-line 32 ~~ = 1409.7 — 198.2 
19,293 pounds, entered on line 46. 
Cost per thousand pounds of steam with coal at 
$1.00 per ton is now obtained. 
One ton of coal evaporates 19,293 pounds of steam. 
Coal required to evaporate 1000 pounds of steam 


‘ 1 : : ' 
f .M y 
is, therefore, 19393 tons. Multiplying this figure by 


$1.00 gives a cost of $0.0518 per thousand pounds of 
steam with coal at $1.00 per ton. 

Coal cost per ton is obtained from the purchasing 
department and is entered on line 48 as $3.750. 
Freight cost per ton is obtained from the purchasing 
department and is entered on line 49 as $4.840. (This 
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cost includes Federal taxes, which can’t be ignored.) 

Coal handling cost per ton comprises electric 
power required to operate the car shaker, open 
feeder, belt conveyor, elevator, cross conveyor, 
bunker conveyor, magnetic separator, and coal 
crusher. Based on electricity at $0.005 per kwh, 
operating cost for this equipment is $0.001 per ton 
when crusher is bypassed and $0.003 per ton when 
the crusher is operating. Coal considered is carbon 
size and does not require crushing. Cost of $0.001 is 
entered on line 50. 

Ash handling cost comprises steam, water, com- 
pressed air, electricity, and trucking costs. It 
amounts to $0.343 per ton of ash. Since this coal 
contains 6.7-percent ash, the ash handling cost per 
ton of coal is (.067) (.343) = $0.023, which is enter- 
ed on line 51. 


now determine fan power cost 
Induced-draft fan power cost is determined from 
Chart 9. Induced-draft fan power cost to evaporate 
175,000 pounds of steam at 15-percent CO, is $0.805. 
For 19,293 pounds of steam (line 46) this will cost 
eae = $0.073. Enter this on line 52. 
Forced-draft fan power cost is also determined 
from Chart 9. It is found that the forced-draft fan 
power cost to evaporate 175,000 pounds of steam 
at 15-percent CO, is $0.424. For 19,293 pounds of 
(175,000) (.424) 
19,293 





steam (from line 46) this will cost 


= $0.038. Enter this on line 53. 


From line 46, it is found that 19,293 pounds of 
steam are generated per ton of coal. Quantity of coal 
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required to generate 175,000 pounds of steam is 
175,000 | 
19,293 

§.07, proceed to the curve marked two pulverizers, 
then horizontally to index line and vertically to 


$0.67, (cost for 9.07 tons). This gives eel $0.074 


9.07 tons. Enter Chart 10 (page 28) at 





per ton. Adjust this cost for grindability and 
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WILL THESE VALUABLE 
OVEN FACTS BE IN YOUR 
FILE WHEN NEEDED? 





Ever looked in your reference file for specific 
information when you needed it—and found 
a void. Or perhaps you found some material, 
but not the right kind. We all have. Well, 
here’s a chance to be sure you have a lot of 
information on one subject, at least—heat 
processing. 

This new 20-page MOCO “Fact Book” is 
crammed full of basic heat processing infor- 
mation you'll refer to time-and-again. Its pre- 
pared by MOCO Engineers—men who spe- 
cialize in only industrial ovens. Write for 
your copy today (on your letterhead please). 
We'll send it along immediately. 














MICHIGAN (())\V|K| N company 


Manufacturers of Industrial Ovens 
For Every Plastic Application 
41] Brainard, Detroit 1, Michigan 
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Name to Remember 





When planning electrical distribution 


in industrial, commercial, and institutional buildings, 
keep in mind SORGEL dry-type transformers 


Big savings... 


can be made in the original installation cost by trans- 
mitting electric power and lighting current at higher 
voltages to load centers, then stepping it down to the 
utilization voltage with Sorgel dry-type transformers. 


SORGEL transformers are so compact that they do not 
require much space, and can be installed in most any 
convenient or out-of-the-way place inside of buildings. 
They do not require fire-proof vaults nor enclosures. 


SORGEL dry-type transformers are so quiet in opera- 
tion that they are particularly adaptable for indoor in- 
stallations — in hospitals, libraries, schools, institu- 
tions, office buildings, stores, and other structures 
where low sound levels are an important factor. 


A Perfect Partner for Substations 


SORGEL transformers, either dry-type or Ask- 
arel-cooled, can also be incorporated in sub- 
stations, complete with primary and secondary 
switchgear. They are procurable with any 
make of switchgear, and from any substation 





manufacturer. 


Sales Engineers in Principal Cities 


SORGEL ELECTRIC CO., 841 West National Ave., Milwaukee 4, Wisconsin 


INCREASED EFFICIENCY — Installa- 
tion close to the load centers re- 
sults in shorter feeders, better 
voltage regulation, more efficient 
distribution, and lower wiring 
cost. 


SAFE, LOW OPERATING TEMPERATURE. 
LIBERAL DESIGN—Can safely carry 


an overload during an emer- 
gency. 


EASY INSTALLATION — Attached 


mounting brackets. 


EASY CONNECTING — Roomy con- 
nection compartment with solder- 
less terminals. 


LONG LIFE — Thermo-vacuum im- 
pregnated windings brazed to 
terminals. 


UNDERWRITERS’ APPROVED — 
SORGEL dry-type transformers 
are Underwriters’ approved in all 
ratings covered by the Under- 
writers’ Re-examination Service, 
both single phase and 3-phase. 


SORGEL 





TRANSFORMERS 


Also Saturable Reactors and Special Transformers 


40 years’ experience in the development, manufacturing and application of transformers 
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moisture content. Grindability, adjustment is made 
by referring to charts relating pulverizing cost to 
Hardgrove grindability and moisture content. The 
factor in this case is 0.937. ($0.074) (0.937) — $0.69. 
This is entered on line 54. 

Adjusted cost per ton of coal is the total of lines 
48 to 54 and equals $8.794. 

Line 47 gives the cost per thousand pounds of 
steam with coal at $1.00 per ton. With coal at $8.794 
per ton, this cost becomes, therefore, ($0.0518) 
(8.794) = $0.456. 

This is the cost that should be compared with 
corresponding costs for competing coals. The coal 
showing the lowest steam cost per 1000 pounds is 
the coal that should be used. This cost does not in- 


clude operating or maintenance costs and, therefore, 
does not represent the total steam cost. It does, how- 
ever, represent that portion of the total cost that 
is affected by differences in coal quality and price. 

Based on KVP’s operating conditions (Table I) 
and assuming that boilers operate 7000 hrs/yr, the 
saving for one boiler using various coals is as 
follows: 








Steam cost Annual cost Coal cost 

Coal perMpounds differential per M Btu 
A $0.436 $ 00 0.133 
: 0.459 $28,175 0.142 
S 0.460 $29,400 0.140 
D 0.460 $29,400 0.133 
E 0.470 $41,650 0.137 
F 0.471 $42,875 0.140 
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Our laboratory is equipped to run proximate 
analyses. Grindability and ash-softening tempera- 
ture are obtained from Bureau of Mines analyses 
that cover many mines from which our coal is 
shipped. If a particular mine is not covered, coal 
from the same seam and the same county can be 
found in these publications. Use these values in the 
calculations. 

Chart 11 is used as a quick check on your labora- 
tory tests before proceeding with calculations. It also 
can be used to verify vendor’s data. Required data 
are the Btu content as received (Btu/lb), moisture 
content, and ash content. Comparison of these values 
on the nomograph with U.S. Bureau of Mines data 
should check within + 1 percent. 








Charts can be used with operating data as well 
as with assigned data. If preliminary evaluation in- 
dicates a coal is suitable and economically attractive, 
the coal should be burned and the evaluation re- 
peated using operating data. When using operating 
data, boiler efficiency can be determined directly 
without calculating losses. Loss calculations may be 
made, however, to check the efficiency determined. 

Evaluation should be repeated periodically from 
operating data for all coals purchased. This is done 
to determine whether the coal quality has de- 
teriorated since the original evaluation to the point 
where it can no longer be considered an economical 
purchase. ¢¢ 
Write on company letterhead to Reader Service 
Dept. for reprints and more accurate working charts. 
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Where it’s used: Every industrial plant 
can use J-M Service Sheet Packing to 
advantage. It’s the favorite packing 
of thousands of plant engineers and 
maintenance men. Both versatile and 
dependable, Service Sheet makes a 
tight, long-lasting seal against super- 
heated steam, air, gas, water, hot oil 
and ammonia, as well as many acids 
and chemicals. 

What its advantages are: J-M Service 
Sheet is a quality packing, made of 
selected long-fibre asbestos bonded 
with heat-resisting compounds. It is 
gtaphited on one side to permit break- 


uy 





-eiS2| 
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Your J-M Packings Distributor can tell you 
why this quality sheet packing has maintained 
such an excellent reputation for over 35 years 


a E/ 
: Can [use this sheet Par», “a cf 


on hot oil lines, too 7 


iit | | 
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Sure J-M Service Sheet ° 4 
equally good ror ol, steam 


and gas thes / 


ing a joint without destroy- 
ing the gasket. The un- 


graphited side is ruled into one-inch 
squares to speed cutting and reduce 


waste. And... you can order it in 
large economical quantities because 
J-M Service Sheet will not dry out in 
stock! 

How it is furnished: Service Sheet is sup- 
plied in sheets 54” x 63", 36” x 126”, 
36" x 63", and 54” x 126” sheets in 
thicknesses of 1/64" to 4" and 108" x 
126" sheets in thicknesses of 1/32" to 
y,". It is also furnished as cut gaskets 
in standard and special shapes. See 














the J-M catalog for further details. 


Your J-M Packiags Distributer carries 
complete stocks of J-M Service Sheet 
and other quality Johns- Manville 
Packings. He can help you choose the 
right packing for your application. 


Write him for complete information 
and copy of folder PK-19A, “Thou- 
sands of Plants Rate It Tops.” Or 


address Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


| Johns-Manville PACKINGS & GASKETS 
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@ cut POWER BILLS ° 
D EXTRA EQUIPMEN 





e avol 
ALLOW BIGGER LOADS 

e 

e provide PLANT FLEXIBIL 


Thousands of installas 
ury are roving “4 

Factor Cap 
inductive € 


iechgear, 2% f . 
“ a expansion ° ~~ 
et? imum cost. Wri | 
Rector Correction Guide. 


e 28- 
avoided, 
be made at 
page Power 
> 





Industrial Capacitor Div. 
SPRAGUE ELECTRIC CO. 


351 MARSHALL STREET 
NORTH ADAMS, MASS. 
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..« before you Grout 
another piece of 
heavy equipment 


Send for this free grouting guide which clearly 
illustrates 11 common machinery settings, methods 
of grouting and forming, and hot and cold weather 
grouting. Discussion covers proper mixing and 
placing of grout, reasons for «sing, prepared, non- 
shrink grout, etc. 


" DIVISION OF AMERICAN-MARIETTA COMPANY 
: hil the MASTER BUILDERS co 


CLEVELAND 3, OHIO TORONTO 9, ONTARIO 
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Which extras will pay off? 





. +. Starts on page 14 




















TABLE | 
SUMMARY OF CONSTRUCTION COSTS 

Cost To Build Oil- Coal- Coal 

Fired Fired and 

Oil 

Boilers and auxiliaries $ 240,000 $ 320,000 $ 335,000 
Cost of erection 40,300 55,000 65,000 
Feed pumps, in place 22,700 . 22,700 22,700 
Deaerator, in place 12,800 12,800 12,800 
Condensate pit and pumps 4,500 4,500 4,500 
Feedwater treatment 15,400 15,400 15,400 
Combustion and feed controls 34,200 34,200 34,200 
Piving, valves, fittings 76,000 73,000 84,000 
Stacks and breeching 18,100 24,300 24,300 
Air compressor 6,600 6,600 6,600 
Electrical 28,400 28,400 28,400 
Blowoff pit 1,500 1,500 1,500 
Building at 80¢/cu ft 77,000 102,000 102,000 
Foundations at $50/cu yd 9,300 14,800 16,700 
Oil tanks 27,000 12,000 
Coal handling facilities 38,000 12,000 
Pumps and heater set 12,000 12,000 
Coal silos 18,600 18,600 
Track hopper or oil unloader 600 800 1,400 
Elevators and chutes 8,700 8,700 
Bulldozer 7,800 77,800 
TOTAL $ 626,400 $ 789,100 §$ 825,600 
Plus 6% detailed design 37,500 47,300 49,500 
Plus 10% profit 66,400 83,600 87,500 
Plus 10°%/, contingency 73,000 92,000 96,300 
GRAND TOTAL $ 803,300 1,012,000 1,058,900 


Annual Fixed Charge* $ 109,200 $ 137,600 $ 142,700 
*Based on 10 year retirement @ 6 percent compound interest 
(capital investment) (.1359) 





SUMMARY OF ANNUAL OPERATING 
AND MAINTENANCE COSTS 


Estimated annual steam export: 613 million pounds 


Oil- Coal- Coal 
Fired Fired and 





Oil 
Fuel $ 359,000 $ 266,000 $ 266,000 
Fuel handling 6,000 23,000 19,000 
Fuel inventory interest @ 6%, 5,400 9,100 3,300 
Operating labor 32,000 45,000 45,000 
Maintenance labor 9,000 13,500 13,500 
Maintenance material 7,000 11,000 12,000 





Total annual operation $ 418,400 $ 367,600 $ 358,800 
Plus annual fixed charge 109,200 137,600 142,700 





TOTAL ANNUAL COST TO 


OWN AND -OPERATE $ 527,600 $ 505,200 $ 501,500 





Company “A”’s annual fixed charge would equal 
(.0736) (20,000) — $1472. Company “B”’s annual 
fixed charge would equal (.1359) (20,000) — $2718. 
Since Company “A”’s annual fixed charge is less 
than the saving to be realized, the turbine drives 
should be installed, whereas Company “B” should 
not install them. 


determining economical capacity 


Have sufficient installed capacity to handle your 
peak anticipated load. Firm capacity (one boiler out 
of service) should be sufficient to carry any essen- 
tial load, if the loss of this load would exceed fixed 
charges to amortize the cost of the spare boiler ca- 
pacity. This reasoning also applies to the size and 
number of auxiliaries. 

Never just assume that you need or don’t need 
that spare. Always figure what an unscheduled out- 
age would cost in lost production, damage, and so on. 
Compare this with the annual fixed charge necessary 
to amortize the cost of the spare. 

Consider, for instance, a spare boiler with auxil- 
iaries and increased building size, foundations, pip- 
ing, and so on that costs an extra $100,000. Cost of 
one anticipated 24-hour unscheduled outage per year 
would result in a $5000 loss. If your amortization 
and interest schedule were 10 years at 3-percent in- 
terest, that spare boiler should not be provided, be- 
cause the $5000/year saving is less than the $11,720 
annual fixed charge on the $100,000 investment. 

When figuring the cost of an outage, always con- 
sider only the loss of your least essential load. 


how to compare designs 


Assume a plant with two 70,000 lb/hr boilers oper- 
ating at 250 psig saturated steam, with average plant 
return and makeup temperature of 112 F. Should the 
boilers fire oil, coal, or combination coal and oil? 

Assume that your company amortizes all capital 

expenditures in 10 years at 6-percent interest (fac- 
tor 0.1359) . No. 6 fuel oil costs $2.50 /barrel. Delivered 
coal costs $7.00/ton for 12,540 Btu/Ib coal as received 
(13,500 Btu/lb dry with 7-percent moisture). Aver- 
age “yearound” overall coal-plant expected effi- 
ciency is 72 percent. Average overall oil-plant ex- 
pected efficiency is 76 percent. Fuel supply problems 
require storage for a 6-month supply of coal (if ca- 
pable of burning coal only), a 90-day supply of oil 
(if capable of firing oil only), and a 30-day supply 
of oil and of coal for a combination-fired plant. Typi- 
cal tabulation of the relative economics of the three 
types of plant is shown in Table 1 for a 140,000 lb/hr 
plant expandable to 210,000 lb/hr. 
In this case, the combination coal-oil fired plant 
should be constructed. It represents the lowest an- 
nual cost to own and operate, and has intangible ad- 
vantages of flexibility, plus insurance against fuel 
strikes, and so on. 

Combination coal-oil plant fires coal except in 
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ANNUAL FIXED CHARGE PER DOLLAR OF INITIAL INVESTMENT 
(Multiply initial installation cost by factor to obtain annual fixed charge) 
YEARS .TO INTEREST RATE 
AMORTIZE 2 2/2 3 32 a 4"/2 5 6 7 
2 5150 5188 5226 5264 5302 5340 5378 5454 553! 
3 3467 350! 3535 3569 3603 3638 3672 3741 3810 
4 2626 2658 2690 2722 2755 2787 2820 2886 2952 
. 2122 2152 2183 2215 2246 2278 2310 2374 2439 
. 1785 1815 1846 1877 1908 1939 1970 2034 2098 ‘ 
? 1545 1575 1605 1635 1666 1697 1728 A791 1855 with 
- 1365 1395 1425 1455 1485 1516 1547 1610 1675 
9 1225 1255 1284 1314 1345 1376 1407 1470 1535 
10 1H13 1143 1172 -1202 1233 1264 1295 1359 1424 
TT 1022 1051 108! Ann 14 1172 1204 1268 1334 
12 0946 0975 1005 1035 1065 1097 1128 A193 1259 
13 088! 0910 0940 0971 1001 1033 1065 1130 11% 
14 0826 0855 0885 0916 0947 0978 1010 1076 1143 
iS 0778 0808 0838 0868 0899 0931 0963 .1030 1098 
16 0736 0766 079% 0827 0858 0890 0923 0989 1059 
17 0700 0729 0759 0790 0822 0854 0887 0954 1024 
18 0667 0697 0727 0758 0790 0822 0855 0924 0994 
19 0638 0668 0698 0729 0761 0794 0827 0896 0967 
20 0612 0641 0672 0704 0736 0769 0802 0872 0944 
25 0512 0543 0574 0607 0640 0674 0709 0782 0858 
30 0446 0478 0510 0544 0578 0614 0650 0726 0806 
40 0366 0398 0433 0468 0505 0543 0583 0665 0747 








- 


This annuity table gives factors 
by which investments must be 
multiplied to find the annual 
fixed charges that are applica- 
ble against the new equipment. 


emergency. Fuel quantity calculations are made with 
Fuel Target chart, Page 14, Inpustry Power, July 
1956. To determine expected boiler plant efficiency, 
a heat balance is recommended for expected average 
load or series of typical loads. If time does not per- 


Colored Insulation! 
for Industry 


foster 


° . een onl <a 
PROTECTION & COLOR-CODING COMBINED 


IN ONE RUGGED COATING FOR THERMAL 
INSULATION ON PIPES, DUCTS, VESSELS... 
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Vowl A single protective coating for indoor 
and outdoor thermal insulations . combines 
the decorative advantages of seven attractive 
colors (plus black and white) with outstanding 
protection from weather, chemical fumes, and 
physical abuse. 
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Lagtone con be used over all insulating 
materials, and on heated or refrigerated pip- 
ing, ducts, and equipment. Non-toxic . . . non- 
flammable . . . effective over wide extremes of 
ambient temperature. 


GET THE COMPLETE STORY ON Foster Caglowe 


—for technical data sheet and full-color de- 
scriptive folder, write to Dept. L. 


BENJAMIN foster COMPANY 
4635-37 W. Girard Ave., 


Philadelphia 31, Pa 


Copyright 1956 BFCO 





Circle 139 on READ-N-CIRCLE cord for ¢ data 





mit this more accurate method, boiler manufac- 
turer’s efficiency guarantees for average anticipated 
load conditions may be used with these rule-of- 
thumb deductions (subtract from boiler manufac- 
turer’s guaranteed efficiency) : 


Having decided which plant shall be constructed, 
consider any additional equipment over and above 
the basic plant and similar economic bases. Consider, 
for example, installing air preheaters. Boiler manu- 
facturer may indicate that a 4-percent efficiency gain 
is expected if a preheater were included with the 





Loss Item Percentage Deduction 





Boiler blowdown YJ. blowdown — 4 


Sootblowing, oil 10 boiler. This would cost $56,000 more. Additional an- 
Seotblowing, coal 2.0 nual fixed charges would be $56,000 x .1359 — $7600. 
Banking and startup 1.0 -2.0 The $266,000 annual coal bill at 72-percent plant effi- 
Leakage, radiation 1.0 ~ 3.0 ciency would be reduced to $252,000 at 76-percent 
Steam atomized oil burners is 


plant efficiency. Additional maintenance and fan 
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power is estimated at $2500/year. Since the fixed 
charge plus additional maintenance and electric 
power costs ($10,100) are less than the fuel savings 
($14,000), the preheaters should be installed 
Remember, a boiler plant cannot be designed on 
rules of thumb or abstract judgments without ex- 
cessive investment or operating costs. Insure your- 
self of the lowest plant cost — building and operat- 
ing costs together. COMPARE THE ECONOMY OF 
ALL POSSIBLE COMBINATIONS BEFORE YOU 
DESIGN AND BUILD YOUR PLANT ¢¢ 
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Cable trough 





. starts on page 12 


confusion reduced during installation, but the trough 
permits a number of cables to be delivered to a 
point at a control panel or a distribution center, 
where conduit simply would not fit. 

Space saving contributes to the flexibility possible 
with cable trough. Turns, dropouts, and side runs are 
readily accommodated with our trough system. Con- 
duit system rigidity simply does not permit such 
simplicity. Flexible design and space saving of trough 
also lend neat appearance to the finished job. 


trough for power and control cables 


Since we used trough as a support for power as 
well as control cables, we are, of course, concerned 
with electric characteristics. Our installation con- 
vinces me that trough provides a continuous metallic 
contact that, if grounded at intervals, gives a safe 
system virtually certain to activate circuit-breakers 
should a fault occur. I understand that barrier strips 
are available to separate power cables from control 
cables. We did not feel, however, that these strips 
were necessary. 

Most important is the increased power cable ef- 
ficiency attained when laid in trough as compared 
to the same cable when pulled through conduit. Since 


the trough contains less steel, there is less inductive 
loss carrying alternating current. Heat generated 
in a cable, moreover, is quickly dissipated by air cir- 
culating through and around the expanded-metal 
trough. These factors result in longer insulation life 
and substantially higher current-carrying capacity 
with advantage of economic operation. 


trough makes inspection easy 


A single layer of cable in expanded-metal trough 
conservatively can be allowed its free-air rating. 
Even with two layers of power cable, free-air ratings 
are probably safe. 

Finally, we like the availability of the cable in 
trough for inspection, maintenance, repair, and trac- 
ing. We never know what insulation condition might 
be when cable is enclosed in conduit. If it should 
deteriorate in trough, we can replace the cable with- 
out damage to the wiring system. In conduit, we must 
simply wait for a fault. Should a fault occur in a 
trough system, repair is a simple matter. The same 
fault in a conduit system would result in loss of all 
the cable, since splicing is impractical. We also were 
grateful for a trough system after the initial in- 
stallation had been completed. Tracing and some 
cable rerouting was necessary while work continued. 

We had a fine opportunity at Jersey Central to 
compare the advantages of trough and conduit. We 
have more cable supported in conduit. Yet the con- 
venience and economy of expanded-metal cable 





TABLE | 


COMPARISON OF PERMISSIBLE CABLE SIZES (SAME INSULATION) 
AT CONSTANT CURRENT AT 30 C AMBIENT 





Conduit 
{Maximum rating 
based on 


Current (amps) 3 cables or less) 


Expanded metal 
cable trough 
{double cable layer) 


Expanded metal 
cable trough 
{single cable layer) 





300 500 MCM 
400 750 MCM 
500 1500 MCM 


300 MCM 000 MCM 
450 MCM 350 MCM 
625 MCM 500 MCM 





TABLE Il 


COMPARISON OF CABLE CURRENT RATINGS (SAME INSULATION) 
AT CONSTANT CABLE SIZE AT 30 C AMBIENT 








Conduit 
(Maximum rating Expanded metal Expanded metal 
based on cable trough cable trough 
Cable size 3 cables or less) (double cable layer) (single cable layer) 
000 195 Amps 240 Amps 300 Amps 
300 MCM 240 Amps 300 Amps 375 Amps 
600 MCM 355 Amps 460 Amps 575 Amps 
1000 MCM 455 Amps 625 Amps 780 Amps 
2000 MCM 560 Amps 925 Amps 1155 Amps 








Typical installation shows how changes in direction 
and elevation can be made easily with cable trough. 


trough so far outweigh the possible advantages of 
conduit that we probably will use trough in future 
expansions. Certainly, I would recommend that 
others at least consider its possibilities. ¢¢ 


Cable trough was supplied by T. J. Cope Com- 
pany, Dept. IP, 713 South 50th Street, Philadelphia, 
Pa. For more information, circle 742 on READ-N- 
CIRCLE card on vage 47. 





























That’s what I like about aluminum-sheathed cable 
—so flexible! 
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700-Gas turbine accepts full load within 
two minutes 

Lightweight gas turbine accelerates to 6000-rpm de- 
sign speed within two minutes. Mark TA turbine gives 
industrial users a new, modern prime mover. Its light 
weight and small size permit use in locations where 
heavier units cannot be easily installed. Complete tur- 
bine weighs approximately six tons. 

Turbine operates on a simple, open cycle. It is a dual 





shaft, series-flow unit developing 1130 bhp at 80 F and 
1000 feet. Output speeds of 1500 and 1800 rpm can be ob- 
tained by using built-in planetary gears. Unit embodies 
features of sing]: combustion chamber, air-cooling, long 
life, and easy accessibility for maintenance and inspec- 
tion of all parts. 

Combustion air is supplied by a 13-stage axial-flow 
compressor at a pressure ratio of 4.0:1 and flow of ap- 
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proximately 22 lb/sec. Compressor is driven through a 
flexible coupling at 11,500 rpm. Compressor case is split 
on horizontal center-line to permit easy access. Fuel 
combustion is accomplished in a single, elbow-type com- 
bustion chamber with a single burner 

Turbine consists of high- and low-pressure units 
Two-stage high-pressure unit operates at a speed of 
11,500 rpm. Two-stage low-pressure unit operates at 6000 
rpm. Turbine blades are unshrouded and designed on the 
free-vortex principle. This assures high component effi- 
ciency with constant axial-flow velocity and uniform 
loading over entire blade section. Turbine is designed 
for normal operation at inlet temperature of 1340 F 
Compressor and turbine rotor are dynamically balanced 
Turning gear is not required for cooling the unit after 
shutdown. 

A 30-hp starter motor and 24%-hp auxiliary motor (for 
fuel oil and lubricating pumps) are powered by a 24-volt 
battery system. Batteries are charged automatically from 
440-volt, 3-phase, 60-cycle ac supply. 

Unit is started by turning a single hand wheel. Com- 
pressor is started initially by 24-volt de starter motor 
Burner is then ignited and compressor is brought up to 
speed of 5000 rpm. Starting motor automatically disen- 
gages at this speed. Compressor and high-pressure tur- 
bine continue to accelerate to idling speed (6000 rpm) 
Governor starts operating at 6000 rpm. Lubrication and 
fuel oil (where necessary) are supplied by auxiliary dc 
motor-driven pumps during startup. Pumps automati- 
cally shut off when control wheel is set in running posi- 
tion. At this speed, engine-driven auxiliaries automati- 
cally take over. 

Centrifugally controlled hydraulic governor controls 


speed. With a load increase equal to 25 percent of full 
load, transient speed variation is held within 5 percent 

Unit is well suited to processes where turbine exhaust 
energy can be used for preheating or steam generation 
CrarK Bros. Co 


701-Lamp gives 2'/2 times more light 


Fluorescent lamp for universal application provides 
2% times as much light as conventional lamps. Out- 
standing features of newest lamp development are: More 
efficient lamp diameter, rapid start continuous filament 
heating, “pressure control” center, and use of neon in- 
stead of argon gas. Space is saved and initial cost is 








reduced by obtaining the same light intensity with two 
new fluorescent lamps instead of four conventional 
lamps. High-bay industrial lighting as well as low-bay 
and medium-bay industrial lighting are immediate fields 
of use. Neon gas, under special pressure and tempera- 
ture conditions, is superior to argon gas and materially 
aids high light output. Sytvania Evectric Propucts IN¢ 


702-Scotch-type boilers in 26 sizes 
Scotch-type heating boilers using natural or forced- 
draft gas or oil burners are available in 26 sizes. Thir- 
teen sizes are available employing natural draft. SBI 
steam ratings extend from 4500 to 35,000 sq ft. Thirteen 
sizes are available with forced draft oil, gas, or gas-oil 





firing. SBI steam ratings range from 6440 to 50,000 sq. ft 
All units feature rear combustion chamber completely 
surrounded by water-backed heating surface. Construc- 
tion improves performance, reduces heat escape to boile 
room, and eliminates refractories. Heatinc AND ArIR- 
ConpiTiontnc Drviston, Nationat-U.S. Raprator Cor- 
PORATION 


(more new products on page 34) 
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Return line corrosion is one of the most critical 
problems in maintaining economical, efficient 
power plant operation. 
Bird-Archer Amine Treatment is an easy, | 
effective and economical way to eliminate cor- 
rosion troubles. Amines raise the pH value of 
return condensate to the point whereby 
corrosion potential is negative. In addi- 
tion, amines provide a surface protection for 
the metal itself which further inhibits cor- 
on. In scores of plants, Bird-Archer Amine 
lreatment is paying a profit on its cost 
through savings in piping replacement and 
maintenance work. 
l'o demonstrate what corrosion can do in 
eam and condensate return lines, we show 
ere “‘before’’ and “‘after’’ unretouched photo- 
raphs of NDHA Corrosion Testers. This 

1 test* developed by the American Society 
or ‘Testing Materials in cooperation with the 
National District Heating Association. Bird- 
Archer supplies and analyzes these testers. 
Photo at left shows a Tester before installa- 
tion. Photo at right shows a Tester after it had 
been installed for 60 days in the return line. 
‘Standard Method of Corrosivity Test of ‘ 
Industrial Water, NDHA Method, ASTM - x 


Designation 935-49. 





1) Same 





















Write for BULLETIN CP-100 AND THE NAME OF 
THE BIRD-ARCHER SERVICE ENGINEER NEAREST YOU. 









Send for Catalog on Bird-Archer 
Proportioning Pumps 


BIRD-ARCHER 
WATER TREATING ENGINEERS 


PHILADELPHIA 40, PA 


THE BIRD-ARCHER COMPANY, 4337 N 


AMERICAN 
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703-Control guards operating sequence 
Primary control programs and safeguards entire op- 
erating sequence of fully automatic rotary oil and gas 
burners. Unit uses two flame-sensitive scanners, One 
scanner monitors pilot flame and supervises ignition 
sequence. Second scanner safeguards the main flame. 





System provides for pre-purge, pilot proving, limited 
trial-for-ignition, and post-purge periods. Fuel is shut 
off within one second if flame failure occurs during 


start up or operating periods. ELecrronics CORPORATION 
OF AMERICA. 


704-Portable forced-air space heater uses 
plug-in source 


Portable forced-air space heater gives completely 
automatic operation. Only 16-inches wide and 40-inches 
long, it plugs into any 115-volt ac outlet. Unit will op- 
erate up to 12 hours with one fueling of No. 1 or No. 2 





950 cfm. Unit can be equipped with flexible ducts for 
directing heated air flow to selected areas without heat 
loss. Clayton MANUFACTURING Co. 





Peeeeeeeeseseeeseseseseees 


au (DEAL iden... 
DUSTLESS 
COMMUTATOR 
GRINDING! 


e@ Compact and simple, it does NOT 
interfere with work in progress. 

e Fits all IDEAL industrial vacuum 
cleaner hoses; mounts on grinder 
or on motor or generator frame. 

e Cuts clean-up time, prevents 
bearing trouble and hard-to-locate 
short circuits. 


Model No. 24-073 is for small 
commutators; mounts on Ideal’s 
**Midget’’ Model Grinder or 
motor or generator frame. Sta- 
tionary nozzle covers entire com- 
mutator. 


Model No. 24-074 mounts on 
Ideal’s “Perfect” or “Ideal” 
Model Grinder, traverses large 
commutators with the grinder. 


Write for more information on 
these handy attachments. When 
writing, also ask for IDEAL’s in- 
formative series of articles on 
“Commutator and Slip Ring 
Maintenance.” 





Vacuum attachment picks up 
metal and stone dust as it is 
made ... keeps it out of machine 


IDEAL INDUSTRIES, INC. 


1023 Park Avenue, Sycamore, Illinois 

(CD Send more data on vacuum attachment 
described in this ad 

0 Add my name to your mailing list for 
FREE “Commutator & Slip Ring Main- 
tenance” articles. 


OE 
Company—____ Giubpitiiunabion 
Address on — 


City Zone State 
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SCHNEIBLE 705-Here's economy size control console 
Economy size single-channel control console for in- stutomatic 
dustrial sound systems measures only 22-inches wide 








What are and can be desk-mounted. Unit provides facilities for : 

communicating with up to 16 rooms. Incorporates a ‘ BOILER BLOW DOWN 
you looking program or input source for distributing entertainment - h 
for ina é ;' . * Prevents Priming 


Dust Collector? 


* Prevents Foaming 
*& Prevents Sludge and Scale 
WITH SIMPLE CHEMICAL TREATMENT 









- percrenscy? 
, conomyY? 
¢ oF 
“as IN TENANCE ? 


LEXIBIL/ ly? 
REPUTATION 2 





Se 








i a ~= or educational programs from radio, tape recorder, 
phonograph records, or combination monitor-micro- 
| Vai phone. Features a 10-watt amplifier with frequency 
range of 50 to 15,000 cps, a balanced 70-volt output, 
and low impedance. Rapto CORPORATION OF AMERICA 
a ities Aine USED BY STOKELY-VAN CAMP 
’ 
for a Schneible at their Beaver Dam, Wisconsin Cannery Our field engineers 
MORE INFORMATION to insure absolute, automatic control of will call at your 
Multi-Wash boiler water contentration. This compact, plant on your request. 
Collector For more detailed free information on these 


self-contained unit was easily and quickly 
installed by their own maintenance men. 


Automatic control is assured without heat 


products just circle the key numbers on a 
READ-N-CIRCLE card on page 47 or 48. 




























Schneible Multi-Wash Collectors are loss regardless of boiler load. HENSZEY COMPANY 
the most efficient wet collectors on For further information write... Dept. A, Watertown, Wisconsin 
the market today. Reports by outside 706-How to get sulfur content of coal 








analysts are available for your study 
on request. 

Recent improvements in design 
and application make the Schneible 
Collector an even more economical 
unit. Write for our new literature in- 
corporating these improved features. 

There are no moving parts in 
Multi-Wash Collectors, no spray 
nozzles to plug, nothing to freeze, 
and flushing with a fire hose once a 
month gives you many years of 
maintenance-free service. 

Flexibility? Yes, and at any time in 
the future extra sections can be added 
to further increase the efficiency. 

The Claude B. Schneible Company 
has been the leader in the wet collec- 
tion field for more than two decades. 

Write today for more information. 


|SCHNEIBLE} 


: . : Circle 109 READ-N-CIRCLE card f dat 
This new method rapidly determines sulphur content on ~ ABA 


in coke and coal. Equipment uses electric induction furnace and automatic 
titrator. Analysis time is approximately 54% minutes compared with one to 
six hours using conventional bomb procedure. Automatic titrator relieves 
operator for other analysis during combustion period. 

Procedure uses colorless indicator solution containing starch, HCl, and 
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I don’t care if you do use blowoff steam. it must go! 




























It's so easy to enter 
the Power Show Contest 


Claude B. Schneible Co. 
P.O. Box 81, North End Station 
Detroit 2, Michigan +» Phone TRinity 5-8212 








Just think for o moment how your company would 
KI. Sulphur dioxide from combustion bubbles through starch-KI indicator profit by your attending the 1956 Power Show to be 
solution. Titrant solution, containing KI, KIO,, and KOH is automatically held in New York, November 26 to 30. Then fill out 
controlled by photoelectric cell to keep solution colorless. Simple calculation 
gives percent sulphur in sample. Accuracy is within +1 percent of con- : 
ventional bomb method. Lasoratory EquipMENT CORPORATION. You may win yourself a free trip plus expenses. 

(more new products on page 36) 














the entry blank on page 8, and drop it in the mail. 
Zone___ State 


SERVING INDUSTRY THE WORLD OVER 
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Dust and Fume Collection 
by ai o} Db } Oo 





Norblo has developed bag type 
dust collection systems to a high 
degree of efficiency. 


Norblo Automatic Bag Type 


For continuous and heavy duty service at constant capacity and 
efficiency, Norblo Automatic Bag Type collection pays its own 
way — in recovery of valuable materials or removal of injurious 
or “nuisance” industrial air contaminants. Norblo builds the 
entire installation, from blowers to bag-cleaning mechanisms. 
Complete systems are engineered to meet specific situations. 
Norblo engineering insures low maintenance and no shut-downs 
— guarantees performance of every installation. 


Norblo Standard Bag Type Collectors 


Based on the same construction principles, the stand- 
ard bag type collectors provide at low cost the high 
efficiency service that is obtainable only from bag-type 
cloth filtering, with either cmpaeent air or electri- 
cally driven periodical bag shaking and cleaning. Units 
must be shut down for cleaning — at such times as the 
noon hour and end of working day. 


Norblo Portable Type 


For excellent results in localized dust 
control, Norblo Portables protect equip- 
ment and reduce maintenance in grind- 
ing, polishing and cutting departments. 
Six models cover capacities from 300 to 
1350 cfm., at 8” static pressure at the fan. 
Occupy small space. Are unusually quiet. 






Write for bulletins describing 
Norblo bag type dust collectors, 


The Northern Blower Company 
6422 Barberton Ave., Cleveland 2, Ohio © Olympic 1-1300 


EERED DUST COLLECTION SYSTEMS 
aS SRS 

FOR ALL INDUSTRIES 

Circle 101 on READ-N-CIRCLE card for more dete 
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707-Use power for cleaning drains 

New power drain-cleaning machines are designed 
for industrial and institutional maintenance on drain 
lines from %4-inch to 3-inch diameter. Unit is powered 
with a %-hp repulsion-induction motor. Adapter holds 





up to 25 feet of %4-inch cable, which can be interchanged 
with as much as 100 feet of 5g-inch cable to extend 
machine’s range. Unit is extremely compact and is 
easily moved to any trouble spot in the plant and can 
be operated by one man. KoLLMANN MANUFACTURING 
ComPANY. 


708-Circuit breaker operates in a hurry 
New current-limiting high-speed de circuit breaker 

will operate continuously at 1000 volts and 1200 amperes. 

FB-12 breaker is designed for extremely fast tripping 





— : 4 


and fault current interruption. It will completely inter- 
rupt current in a total of 0.012 seconds, and limit current 
magnitude in 0.004 seconds. Primary applications are 
for generator and driving motor protection. I-T-E Cm- 
curr BreEAKER CoMPANY. 








“PACKAGED” 
DE-IONIZERS 


Right, standardized 

Mixed-Bed De- 
lonizer available in four 
sizes for ey! flow 





Left, typical Model 
WU or HB Two-Bed 


De-lonizer, each 
mede in six 


sizes covering maxi- 
mum flow rates rang- 
ing from 150 to 1000 
gals. per hr. 


COMPLETELY ASSEMBLED 
AND TESTED AT FACTORY 


If you can determine the capacity and flow 
rate you need, you can pick out a ready- 
made ILLCO-W AY unit that is all set to be 
hooked into your lines and go to work. 
Three series of models are designed to 
provide different degrees of water purifi- 
cation and different types of treatment, as 
required by individual situations. All 
models and sizes have been thoroughly 
time-tested and have proved highly satis- 
factory in hundreds of installations. 





READY TO OPERATE 
AS SOON AS CONNECTED 


Each one of these “packaged” De-Ionizers 
is assembled at the factory, the resins put 
in the tanks, and the completed unit given 
a working test. Then, without dismantling 
in any way, it is crated, and is ready for 
shipment. For full details and specifications, 
write... 






WATER TR 


ion Xc 
ILLEA-WAY 


WEW YORK OFFICE: 141 E. 44TH ST, NEW YORK 17, .Y. 
_ CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 
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What’s your need 
for heat? 


Whatever your heating job may be, you'll find 
the efficient, economical answer in. . . 


CHROMALOX 
Electric Heaters 


. .. for heating platens, dies, molds, metal parts 
. . . for heating liquids, air, gases . . . for curing, 
drying, baking . . . for comfort heating in offices 
and factories . . . for special applications . . . in 
fact for any application requiring fast, low-cost, 
controlled heat up to 1100°F. 


IMMEDIATE DELIVERY 


from the world’s largest factory stock of industrial 
electric heaters . . . over 15,000 types, sizes 
and ratings. 


Let the Chromalox Sales-Engineering staff 


Write for your copy of Catalog 


Contains helpful information on es Rie? Ee 
design uses, and prices of 

Chromalox Electric heaters, ele- 
ments, thermostats, contactors 
and switches. 

To get some interesting facts 
about additional applications of 
electric heat, ask for Booklet 
F1550—“101 Ways to Apply 
Electric Heat.” 





CHROMALOX 


- | 


Edwin L.Wiegand Company 


7520 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


| 

| 

| 
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EDWIN L. WIEGAND COMPANY 

7520 Thomas Boulevard, Pittsburgh 8, Pa. 
| would like to have 

(A copy of Catalog 50 

(JA copy of “101 Ways” 

(A Sales-Engineer contact me 
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709-Control valve saves money 

Adroit selection of control valves in low-pressure 
steam heating system saves up to 50 percent on equip- 
ment costs. Basic unit uses standard pilot-operated 
pressure reducing valve with added solenoid valve in 


“ey, 


SOLENOID 









VALVE [ 


exhaust line of pressure-pilot valve. System gives ex- 
cellent control. Functions as both pressure regulator 
and motorized valve. Equipment cost is less than for 
separate pressure-regulating valve and motorized valve. 


C. E. Squires Co. 





MORE INFORMATION 
For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on page 47 or 48. 





710-Baffiles prevent bin bridging 
Cable-suspended discs keep products free-flowing 
in these bulk storage bins. Discs are strategically 
located in the bin to aid material flow and prevent 
bridging. Bins are field-erected by merely bolting 
standard sections together. Additional capacity can be 








obtained by adding extra sections. Storage bins are 


available in sizes from 3- to 14-feet diameter and up 


to 100-feet high. Twin screw feeders, air lock rotary 
valves, rack and pinion gates, or other discharge ac- 
cessories are available. Toe Day Company. 


(more new products on page 38) 








Handling 12,000 Tons of 
Coal Daily with No DUST 


I | 





Close-up of J-M system in action of cor dumper 


Giant Power Plant controls dust at... 


¢ Rotary Car Dumper and Shakeout 
¢ Barge Unloader 

¢ Crusher Area 

« Conveyor Transfer Points 


J-M dust control equipment was installed because 
of its high effectiveness and unusual flexibility of 
application. This is only one of many examples of 
how aJohnson-March system effectively solves dust 
problems for power stations and industrial plants 


J-M Dust Control costs only '/,, as much! 


No costly ducts, hoods, or fans. Almost no main- 
tenance. An economical Johnson-March system 
can eliminate fire and explosion hazards, communi- 
ty dust nuisance, safety hazards, and maintenance 
problems. Even the efficiency of existing mechan- 
ical dust collectors can be improved by the addi 
tion of a J-M liquid system at low cost. Call or 
write — for an obligation free analysis of your 
problem of controlling dust, fumes or odors. 


Johnson March 


Dust Control Engineers 
1724 CHESTNUT ST., PHILADELPHIA 3, PA. 


CANADIAN REPRESENTATIVES: G. F. Sterne and Sons, Lid., Brantford, Ontarie 
Circle 102 on READ-N-CIRCLE card for more dote 








ELIMINATE ERRORS 
in BATCH MIXING 


with 


NIAGARA Automatic 


Displacement Meters! 
SET FOR 175 gallons—GET 175 gallons 


Uniformity of a liquid product depends on 
accurate measurement of all ingredients from 
batch to batch. You can be sure of consistent 
accuracy by equipping with Niagara Electri- 
contact Meters. A precision electric Switch 
closes or opens an electric circuit after the 
passage of a predetermined quantity of liquid 
through the meter. Can also be used to generate 
electrical impulses to actuate other control 
mechanisms .. . shut off a pump motor .. . signal 
visually or audibly to the operator. Brings auto- 
mation to liquid control and measurement in 
hazardous or non-hazardous atmospheres. 


Begin now to lower your 
liquid measuring costs and 
have the assurance of posi- 
tive accuracy. Mail coupon 
for complete information. 


BUFFALO 
METER CO. 


2933 MAIN STREET 
BUFFALO 14, NEW YORK 








Chemical Meter 





with inclined 
register. 


Rear View 
Explosion 
Proof Meter 





(cleeientinnitentintiantnantanttentantantentantantententententeed 
| Please send me complete information on the use | 
of economical NIAGARA METERS, based on the 
| data below: | 
| BIDE. nccsccsracssveesctetinere PreSSUl.......000000004 p.s.i ! 
; EE ae °F. ; 
| Flow rate.. Ta | 
" Maximum batch......................gals. | 
| Name......<...... vathiuctinaimate | 
| Company............. ‘ l 
| ! 
— ast 


See us at the ISA lastrument Show in September. 
Circle 120 on REAO-N-CIRCLE card for more dato 
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711-Fire alarm plugs into any ac outlet 
Tiny new fire alarm that fits into any standard ac 
outlet gives audible alarm at first sign of fire or over- 
heating. Portable alarm uses no current except when 
signaling. It is an excellent auxiliary to sprinkler sys- 





tems and substitute for other standard fire detection 
and fighting systems. 

Alarm’s sensitive thermostat triggers when ambient 
temperature reaches 140 F, and continues until tem- 
perature returns to about 100 F. Laramie CHEMICAL 
CORPORATION. 


712-Age-old principle is modernized 
Magnetic drive provides flexible slip-type drive using 
eddy current principle. Magnetic drive consists of two 
component parts —a magnetic rotor, to which are at- 
tached strong Alnico permanent magnets, and a bi- 
metallic rotor. When either part is driven, a torque is 





POWER 
TAKE OFF 


MAGNETIC ROTOR BIMETALLIC ROTOR 
(Driven) (Oriver) 


induced in the other through eddy currents. Driving 
and driven rotors are separated with an air gap. 

Drive can be run at full stall (100-percent slip) in- 
definitely without harming motor or magnetic drive. 
Wartney Cxatn ComMPANy 











AIRETOOL’S new, lightweight, 
portable tube cutter removes heat 
exchanger and condenser tubes 
faster and more economically than 
ever. Self-centering, double-action 
hardened steel tool bits cut non- 
ferrous and steel tubes. Positive 
feed control eliminates gouging, 
burning . . . increases life of tool 
bits, Equipped with powerful new 
air-driven motor, designed and 
built by AIRETOOL. 

Cutter is also available with elec- 
tric driven motor, or in push-type 
design adaptible for use with your 
own electric or air motors, 


Send for 
Bulletin #59, 
illustrating 
the complete, 
| new line of 
AIRETOOL 
| pu a sc Cutters, 
—-— = cleaners, 
— expanders, accessory 
and specialty tools. 


| 
AIRETOOI 
4 4 


MANUFACTURING COMPANY 








SPRINGFIELD, OHIO 





BRAN OFFICES 
New York, Chi- 
cago, T a 


REPRESENTATIVES in principal cities of U.S.A.. 
Canada, Mexico, South America, England, 
Europe, Puerto Rico, Italy, Japan, Hawaii. 

EUROPEAN PLANT: Viaardingen, The Netherlands 
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CONTINUOUS 


BLOW- OFF 
VALVE 


Complete blow-off includes 
sedimentation chamber, 
cleanout valve, by-pass, 
Uniblow rotary disc valve. 


“UNIBLOW” 
SAVES e FUEL 

e WATER 

e LABOR 


Stainless rotary dise 
valve offers 15 cali- 
brated orifices for any 
rate flow covered by 
flow chart. Sediment 
chamber protects ori- 
fices from plugging. 
Maintenance free. 
Keeps boiler cleaner. 
Insures accurate de- 
pendable control of 
boiler blowoff. Hun- 
dreds of installations 
prove Uniblow quick- 
ly pays for itself. 
FREE BOOKLET 


“HOW TO CURE 
BLOWOFF PROBLEMS” 








Gvorantee 


UNIBLOW VALVE CO. 


1920 W.77 ST. CLEVELAND 2, O. 
Circte 140 on KEAUD-N-CIRCULE card 
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Boiler Accessories 





Bs 


Fig. 4 
Inclined Water Gage 


A PR 


> a 


Fig. 10 


Plain Sight 
Illuminator 











OT 






Fig. 15 
DCP weighted 
try cock 





Fig. 5 


Standard vertical bronze 


water gage, 350 pound Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 
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713-Lubricant in spray bomb 

Spray-on, aerosol bomb contains air-dry solid film 
lubricant that dries in 30 minutes. Lubricant functions 
in temperature range from —300 F to +500 F. Recom- 








Lubri-Bond “a” 
SOLID Fim LUBeICaNT 
ta * 





a 4 
eK. 


mended for parts operating at high speeds and ex- 
tremely high loads, Lubricant is excellent for gears, 
actuators, cams, hinges, shafts, threaded parts, cylinders, 
and valves. Comes in 12-0z spray-bomb container 
ELECTROFILM, INC 





MORE INFORMATION 


For more detailed free information on these 
products just circle the key numbers on a 
READ-N-CIRCLE card on page 47 or 48. 





714-7000 horses in two-story house 

Huge 7000-hp diesel engine is as high as a two-story 
house, yet is smallest in the world for the power de- 
veloped. New engine is a 16-cylinder, V-type engine 
weighing 95 tons. Unique connecting rod design permits 





opposite cylinders to be paired in the same plane. This 
reduces overall engine length by more than 20 percent. 
Can be furnished to operate on diesel fuel or natural 
gas. ENTerprise ENcine CoMPANY 





HANDLING BULK MATERIALS 7 
take it up a Flo-Tube, 








the spiral conveyor of depend- ‘ t paive® 
able service. Used on incline « Aoces 
or horizontally. 
EXPOSED END IN Mechanically handles 
BIN OR PILE materials from grain size 
to lump . . . sand, rice, seed, 
pellets, flakes, steel chips, wood 
waste, coal, etc. 
STEEL TUBE OR CAST IRON TROUGH 


LIQUIDS ? 









STEAM or POWER 
models for any need 


TYPICAL MATERIALS PUMPED: 
ACIDS, ALCOHOLS, BEER & POTATO MASH, DYES, GLUE, OIL (any kind), 
ASPHALT, BRINE, MILK, MOLASSES, SOAP, SEWAGE, WATER, TAR, GROUT 


—y MADE and GUARANTEED BY THE 
Specialists in Automatic Coal FIRING, 


HANDLING and CONTROL Equipment 
and CANTON INCINERATORS 







re Wkicli Mr canton 
STOKER 





403 ANDREW PL. S.W., CANTON, OHIO 
PHONE Glendale 3-9133 
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18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. @ typical H&T installation 


Since 1943, we've been building deminerolizer plants. Ali 
sizes, all capacities — manual or automatic available. 
Highest quality, attractive prices, fully quoranteed. 
Hundreds of units in service 


Also @ complete line of other wetter conditioning systems. 
Write for detalis. 


“/ HUNGERFORD & TERRY, INC. 








| CLAYTON 1, NEW JERSEY | 
Circle 151 on READ-N-CIRCLE card for more date 
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400-Diesel engine family from 550 to 2400 hp 

Bulletin DE-6 contains dimensions and specification 
tables for three models in this family of diesel en- 
gines. Includes information on six-cylinder inline models 
ind 12- and 16-cylinder V-type models. Gives data 
on fuel, lubricating, and cooling-water systems. Cross 
section view shows construction and operating details. 
Fourteen pages. ALco Propucts, INc. 


401-Vibration and shock control charts 

Three-color vibration isolation efficiency curve is 
offered in Bulletin 901. Chart for simple linear vibration 
shows percentages of vibration isolation or noise reduc- 
tion obtainable with mountings of different static deflec- 
tions. Also discusses vibration and noise magnification 
when system approaches resonance. Four pages. Lorp 
MANUFACTURING COMPANY. 


402-Interchangeable components change pumps 

Complete interchangeability of pump components 
results in very flexible installation, as described in 
Bulletin B-1608. Pumps are offered in two basic designs 





MARLA 


OPEN GEAR SPRAY LUBRICANT 
ms - 






Use on all Gears not running in Oil 


Absolutely Nothing Else Like It! 
OUTLASTS ORDINARY LUBES 5-to-1 
Sticks to Metal 


ECONOMICAL — Spray container reduces 

lubrication time. Long lasting film. One can 

covers approximately 25 sq. ft. of surface 

with no waste. 

2. HEAVY DUTY—The finest extreme pressure 
adhesive lubricant there is for open gears. 

3. EASY-TO-USE—No fuss . . . no muss. Ease 
of application encourages and assures com- 
plete lubrication of open gears. vm 

4. CLEAN—No drip . . . no throw off. . . no 
clean up of excess lubricant. Will not drip 
in hot or steamy areas. 

5. SPRAY—Assures perfect lubrication even to 
the most hard-to-get-at creas. 

6. HANDY—Marlo Spray Lubricant can be car- 

ried easily and is always ready for use. Elim- 

inates the brush, or any pre-heating. 


. VERSATILE—A lubricant also for 
cams, actions, mone rails, 
guides, + sprockets and cables. 


Prices F.0.B. Your Plant 


Case of Six—1l2-ounce Cons .......... $10.74 
Case of Twelve—t2-ounce Cons ...... 21.00 


Manufactured and guaranteed by 


~~ 








ROTHLAN CORP. 33° ss", “xs: 
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with either enclosed or open impellers. Pump frame 
can be interchanged with back plate, impeller, and 
volute case to obtain desired performance. Lists pumps 
in discharge sizes from one inch through four inches. 
Capacities up to 800 gpm against heads of 400 feet are 
available. Twelve pages. Peertess Pump Drvision, Foop 
MACHINERY AND CHEMICAL CORPORATION. 
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403-Hose selector slide rule 


Here’s your chance to get a pocket-size slide rule for 
easy selection of rubber-covered Wiretex hose. Se- 
lector contains latest SAE and industry specifications 
on hydraulic hose. Covers hose diameters from 3/16- 
to 2-inch id and includes data on working pressures up 
to 5000 psig. Repustic Russer Drviston, Lee Rupser & 
Trre CORPORATION. 


404-Piping is easy with rigid plastic pipe 

Bulletin 10050 describes new pipe with high strength, 
light weight, and high chemical resistance. Lists 
chemical and physical properties of Koroseal pipe with 
recommendations for proper installation. Illustrations 
show how pipe can be bent easily after heating. Includes 
description of Koroseal diaphragm valve with same 
chemical resistance as Koroseal pipe. Lists common 


chemicals handled by pipe without damage. Eight 
pages. B F. Goopricn. 


405-Long-lived storage battery data 

Economic advantages and application data for nickel 
cadmium storage batteries are contained in Bulletin 
334. Lists features of greater reliability, lower mainte- 
nance cost, and much longer life. Covers control and 
standby batteries for switchgear, standby power, and 
emergency lighting. Four pages. Nicke. Capmium 
BaTTerY CORPORATION 


406-Complete tube expander manual 

Detailed information on tube expanders, tube rollers, 
and associated tools is contained in Catalog 88. Lists 
many new tools and gives description of how each is 
used. Illustrations show tools used in maintenance of 
boilers, condensers, and evaporators. 119 pages. THomMas 
C. Witson, Inc 


407-Package panels fill your needs 

Instrument and control panels can now be selected 
for your power plant to meet individual specifications, 
as described in Bulletin G71-7. Six standard designs, 
completely tubed and wired, are ready to plug in on 
arrival. Panels and accessory equipment are factory 
assembled and tested. Includes cross section, of typical 
control panel mounting. Lists dimensions for each panel 
in the line. Sixteen pages. BArLey Meter Company. 


408-Clean your sedimentation basins 

Mechanisms for cleaning rectangular sedimentation 
basins are discussed in Bulletin 6001-R. Includes 
sketches, line drawings, and installation photographs 
of units and components. Available for tanks from 10- 
feet to 100-feet wide. Blades sweep tank bottom, 
raking sludge into transverse hopper. On return trip, 
rake automatically rises off tank bottom. Lists five 

















Take it easy, Boss. I'll have th’ stoker put together 
an’ steam up in say about ten minutes. 
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typical installations with average yearly maintenance 
costs. Twelve pages. Dorr-O.iver INCORPORATED. 


409-Balance your equipment in place 

Bulletin 53 describes a new concept of in-place 
dynamic analysis and correction of unbalance. Bulletin 
shows operating principles of portable units with 
standard tunable pickup. Can be used for balancing 
parts operating between 225 and 3600 rpm. Case his- 
tories show how unit gives efficient, low cost balancing. 
Twelve pages. Trntus Otsen Testinc Macuine Co. 





410-Expansion joints from A to Z 

Engineering data on full line of expansion joints from 
3 to 72 inches in diameter are contained in Catalog 56. 
Gives selection chart showing how to choose correct 
joint for given conditions. Includes full dimensional and 
temperature data on all models in the line, both flanged 
and welding end. Seventy-two pages. ZALLEA BROTHERS. 


411-Centrifugal pump capacity tables 

Bulletin 100 explains construction and operation of 
“Cyclo-trell” including drawings, cutaway views, and 
collection efficiency and capacity nomographs. Tables 
give design data for six available sizes. Nomograph has 
illustrated example that shows how to determine col- 
lection efficiency capacity per tube, and total tubes 
required. Twelve pages. ResearcH-Cortre i, Inc. 


412-Cable splices get plastic protection 

Instructions and application information for entire 
line of “Scotchcast” splicing kits is contained in this 
bulletin. Describes procedure for pouring field-molded 
splices with three types of splicing kits. Describes 
kits for inline splices, for weather-exposed or direct- 
burial locations, and for communication splices (either 
wye or inline). Lists epoxy resin containers with full 
instructions for use. Twelve pages. Minnesota MINING 
AND MANUFACTURING Co. 


413-Hydroelectric penstock engineering data 
Hydroelectric penstock construction in sizes from 
30-inch to 18-foot diameter are discussed in Bulletin 
656. Text describes construction features and special 
field couplings used on these projects. Shows step-by- 
step procedure for installing penstock couplings. In- 
cludes a list of penstock installations with penstock 
size and maximum working pressures. Twenty pages. 
Dresser MANUFACTURING DrvisIon, Dresser INDUSTRIES. 
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END OF THE LINE 


SCALE—layer upon layer of it—has reduced the 
inside diameter of this pipe to practically nothing. 
It’s a common occurrence in some power plants, and 
the results are costly. The line must be taken out of 
service. That means production loss and expensive 
maintenance or replacement. 

Scale, sludge, carry-over, and return-line corrosion 
are but a few of the problems that must be overcome 
to assure efficiency in boiler plant operation. In 
Dearborn’s complete line of water conditioning 


Deravboww 


--.@ leader in water conditioning 
and corrosion control 





products, there is the correct treatment to eliminate 
every water trouble—the properly balanced treat 
ment to reduce unnecessary maintenance, avoid 
shutdowns, and protect valuable equipment 

Since 1887, Dearborn products have provided 
trouble-free water to users of steam in all types of 
industry. That's why, today, power engineers in 
leading industrial plants throughout the nation look 
to Dearborn for consultation and assistance in solv 
ing their water treating problems. 


MAIL THE COUPON 
Dearborn Chemical Company, Dept. tvp 
Merchandise Marit Plaza, Chicago $4, Il! 


r 
| 

Please send me complete information on Dearborn Water 
| Conditioning. 

| Name.. , ; Title 

Company 

| Address 

hs neah on ete Zone State 
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@ o cordance with normal operating conditions of boiler in- te 
asl Cc | t stallation. Henszey Co. he 
ulletins : 
505-Peckage boiler improvements 
circl CIRCLE j Seven-page Bulletin AXY-1 gives full operating de- 
+00 jum e key numbers on READ-N on page 47 or 48 tails and describes changes that have been made in the ELI 
Amesteam generator, which is factory assembled, for 15 51 
through 200 psi pressures. Ames Iron Works, INc. F 
AIR CLEANING EQUIPMENT the CMP unit—a combination Multiclone and Cottrell in ] 
500-Series on dust and fume colle unit, Dualaire dust collector, and Holo-Flite processor. 506-Answers to hot water problems fus 
. , ctors Eleven pages. WESTERN PRECIPITATION Corp. ’ Ecc 
Exhaust fans for dust collecting and air handling are Answers to your hot water problems are given in Book- Ecc 
described in Catalog 1002-6. Includes complete per- let “Methods and Means.” Operation and advantages ol 
formance tables and test curves. Plans and elevations of AIR CONDITIONING, HEATING, VENTILATING the instantaneous water heater as compared to the in- 
typical installations are shown. Separate bulletins con- 503-Gas-fired heaters save space direct method heater are thoroughly discussed and illu- 511 
: ain a PIB bach of Norblo bag Advantages of gas-fired commercial and industrial strated. Prck MANuUFACTURING Co. E 
Nee rtteky Boome Cas Centrifugal dust collectors. THE heating units are fully described in Catalog GN-56. In- Re 
ay 7 cludes data on suspended gas unit heaters, both fan be 
and blower types, in capacities from 25,000 to 250,000 BUILDING CONSTRUCTION, MATERIALS ont 
501-Dust collector manual Btu. Lists specifications, construction details, easy-to- 507-Complete data on nonshrink grout dir 
Dust collectors, including cyclone, wet or dry dynamic, read dimension drawings, and selection tables. De- Complete specifications and data on nonshrink grout- out 
and cloth screen arrester types are the subject of a 32- scribes how suspended heaters save valuable floor ing for heavy equipment, anchor bolts, building columns, fast 
page bulletin. Uses of air conditioning, ventilating, con- space for process operations. Twenty-four pages. Rez- and bridge seats are now available. Specifications give dat 
veying, drying, and cooling units are presented. Kirk & NOR MANUFACTURING COMPANY. recommendations on storage, mixing, forming, placing, Gu 
Bium Mre. Co. and finishing. Contains data on strengths, cold- and hot- 
BOILERS AND BOILER ACCESSORIES weather precautions, finishing edges, and removal of 
leveling devices. THE Master Burvpers Co. ELE 
502-Improved electrostatic dust control .504-Blowdown control chart 
“Dust and Fume Control,” Bulletin G406, tells how Determination of the rate of boiler blowdown and se- 50% 
improvements and refinements have been made in elec- lection of a correctly sized heat exchanger are made pos- 508-Special manual for grating E 
trostatic precipitation since the first Cottrell precipita- sible with use of simplified Chart JPC, based on total All information and data vital to the plant engineer wh 
tor was erected, Also includes background material and dissolved solids in boiler water. Also given are recom- are given in this manual that covers all types of grating, awi 
illustrations of the Multiclone mechanical dust collector, mendations ‘for selection of blowdown equipment in ac- open steel floor armor, stair treads, vessel liners, bridge aux 
decking, and drain grates. It includes safe-load tables, van 
panel width constant charts, tables on standard widths reli 
and types of steel stair treads, and types of grating Tra 
SUBJECT INDEX anchors. Booklet makes a handy reference tool. Sixteen 
pages. Ktemp Metat Gratinc CORPORATION. 
Air cleaning equipment ........ 42 534 
Air conditioning, heating, 533-Reference book on Foamglas S 
TRADE MARK STERE gine SN ey 42 ten: 
Physical properties of Foamglas cellular-glass insula- om 
Boilers and boiler accessories . .42 tion, and suggested thicknesses for temperatures be- one 
Building construction, as | 
PEN buenctavcncedrnsanee 42 arti 
GIVES TOP PERFORMANCE Electric distribution ............ 43 and 
Electric generation ............ 43 
Motors run longer, cooler, and cleaner with NON-FLUID OIL. F bolt 
Oil-soaked insulation, caused by ordinary lubricants, is eliminated Electric utilization ............ 43 512 
by using drip-proof NON-FLUID OIL. Fuels and firing equipment ..... 43 L 
NON-FLUID OIL lasts longer in every type of equipment, because Hleet @meheenes..............5. 43 ee 
it remains where applied until entirely consumed—providing bet- Instruments and centrels ...... 43 wes 
ter lubrication at less cost per month—per year. tal 
Py Ra rer eee 44 s 
Proof is in performance. Yeu get only what you pay for, and . and 
NON-FLUID OIL pays for itself many times over. Send now for Mechanical power “ inst 
free testing sample of NON-FLUID OIL and descriptive bulletin. ST in eeheonseeeen sons 1-f 
Piping, tubing, and hese ...... 44 
Pumping equipment ........... 44 
NEW YORK & NEW JERSEY LUBRICANT COMPANY pala se8 513 
292 MADISON AVE., NEW YORK 17, N.Y. Refractories and insulation ....44 B 
WORKS: NEWARK, N. J. j | 
WAREHOUSES ee... “4 pec: 
St. Lovie, Me. een teres of ¢ 
, Mans. Providence, R. |. : 
Mich, Chi tt NE Sn os Sg Zea ase 6 45 con 
Valves and regulators .......... 45 
W 1 d treatment ....45 
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tween —50 and 800F are offered in Bulletin 37-D-1, 2. 
Condensed specifications and application photographs 
make this a worthwhile reference book for engineers. 
Eight pages. PrrrspurcH CorNING CORPORATION. 


ELECTRIC DISTRIBUTION 
510-Fuses for every purpose 


Fuses for every purpose are illustrated and described 
in Folder 3. Also discusses Econ dual-element cartridge 
fuses for time-lag to protect against overloads and 
Economy delay renewable fuses and renewable links. 
Economy Fuse & Merc. Co. 


511-Cable raceway for every job 

Raceways for cable and conduit for all installation 
problems are discussed in this bulletin. Globetray can 
be cut to any length and quickly installed. Complete 
set of standard fittings is available to permit change of 
direction or elevation. Horizontal elbows, inside and 
outside vertical elbows, tees, crosses, covers, and special 
fastening devices save installation time and labor. Load 
data is given for typical installations. Eight pages. THe 
Gtose Company. 


ELECTRIC GENERATION 


509-Considering diesel-electric? 


Bulletin 31922 describes the many different uses to 
which diesel-electric generating plants can be put. Cut- 
away drawings and illustrations show installations as 
auxiliary, emergency, and portable equipment. Lists ad- 
vantages of compactness, ease of operation, maintenance, 
reliability, and power output. Sixteen pages. CATERPILLAR 
Tractor Co. 


534-Lengthen your battery life 

Storage-battery selection, charging, handling, main- 
tenance, inspection, and testing for switchgear control 
are covered in the Plus-Performance Plan. Perform- 
ance can be improved and battery life extended by 
as much as 50 percent. Read how in this collection of 
articles, specifications, charts, record systems, manuals, 
and bulletins. Goutp-Nationat Bartrtertgs, INc. 


512-Guide to planning bus duct 

Latest concepts of bus enclosure for generator leads 
and switching stations are given in Bulletin 10004-A. 
Includes guide of electric characteristics, ring size, 
working data, physical arrangement, and isometric in- 
stallation layout. Gives recommendations for strength 
and simplicity for welded bus. Includes examples for 
installation and maintenance economy. Eight pages. 
I-T-E Crircurr Breaker Company. 


513-Correct that low power factor 

Booklet 50B describes the Unit-Cell Box Type Ca- 
pacitors which offer easy-to-install, economical means 
of correcting low power factor for large or small power 
consumers. Twenty-seven pages. Spracue Execrric Co. 


_ 514-New variable transformer ratings 


Types 136 and 236 Powerstat Variable Transformers 
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—design, new ratings, and performance—are discussed 
in eight-page Bulletin P354. Tae Supertor Evectric Co. 


ELECTRIC UTILIZATION 
515-All-purpose electric gearmotor bulletin 


Latest design improvements in electric gear motors 
in capacities from 1/3 to 30 horsepower are described 
in Bulletin F-1880. Cross section illustrations show 
salient construction features. Single-, double-, and 
triple-reduction gearmotors are included, with operating 
characteristics of each. Includes lubricating details, 
and describes totally enclosed and explosion-proof 
models. Sixteen pages. U. S. Etectricat Morors Inc. 


FUELS AND FIRING EQUIPMENT 
516-Read about fuel oil additives 


How to get complete protection from fuel tanks to 
burner tips is described in Bulletin 5012-A. Additives 
eliminate desludging operations, keep screens and 
burners clean, improve atomization and combustion, 
eliminate smoke and soot, and reduce rusting, pitting, 
and leaks. Includes recommended amounts of additive 
per 1000 gallons of fuel oil. Four pages. Drarsorn 
CuHemicaL ComPANy. 


517-How to handle heavy fuel oils 

“The Heating and Handling of Residual Fuel Oils,” 
eight-page Bulletin 1601, covers heavy fuel oils for use 
in burners of boilers, furnaces, and processing equip- 
ment of industrial and commercial plants and buildings. 
Use of Preferred Ribbon Heat for heating piping lines 
is explained. Prererrep Utiiitres Mrc. Corp. 


HEAT EXCHANGERS 
518-Condenser tube inserts 


How to restore leaking condenser tubes to service by 
sealing off the deteriorated portion with inserts, is the 
subject of four-page Leaflet 500. Tube cleaners, expand- 
ers, maintenance tools are listed. THomas C. Wixson, Inc 


INSTRUMENTS AND CONTROLS 


519-Temperature and pressure control 

Through years of experience in instrument design and 
manufacture, this company has developed a specialized 
line of equipment for recording and indicating tempera- 
ture and pressure. Seven-page Bulletin G-158-A shows 
typical examples of such equipment. Tue Etectric Auto- 
Lire Co., INSTRUMENT AND GaucE Drv. 


520-Switches insure safe operation 
Bulletin 856 contains information on full line of 
mercury switches and controls. Lists mercury switch 
controls for temperature, pressure, oil burner controls, 
stoker, liquid-level, and boiler feedwater pumps. Gives 
advantages of mercury switches, such as visible con- 
tact, elimination of contract wear, and seal from 
hazardous atmospheres, dirt, and corrosion. Fifty-two 
pages. THE Mercorm Corporation. 
(continues on page 44) 
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VALVES 


INDUSTRIAL * CHEMICAL «+ AIRCRAFT 





NEEDLE AND GLOBE TYPES 
ih) WITH J.1.C. AND AN STANDARD TUBE ENDS 


) High pressure needle and globe valves by 
Republic have forged bodies for super duty 
service —brass, steel, aluminum alloy, or 
stainless steel. Exclusive design features 
Pipe, or AN or J.1.C. tube ends, or com 
binations, sizes 4" to 2”. Oper- 
ating range up to 5,000 psi, -65 
to 350°F. 








Manufacturers also of high quality 


low and hy-pressure check valves, 
relief, 2, 3, and 4-way plug valves, 
and special valves to specifications 
Write for complete new catalog No 
654A. Distributors in principal cities 
OFFSET GLOBE VALVE coast to coast 
CHECK Reuer mUG GLOBE NEEDLE 


& 4 


ay 
RM 191 
REPUBLIC MANUFACTURING CO. 


18655 BROOKPARK ROAD « CLEVELAND tI, OHIO 
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ONLY “SERVISAFE” UNITS 
permit rapid and completely 
safe ground-level servicing for 
luminaires mounted on walls 
or wood poles. Designed for 
easy fool-proof one-man opera- 
tion, these units incorporate a 
patented mechanism enabling 
the maintenance man to dis- 
connect and lower the lights 
for servicing. 


THERE’S NONE TO 
COMPARE for speed, safety, 
economy and efficiency in the 
relamping or cleaning of nor- 
mally inaccessible luminaires. 
In fact. 


46 Almast 


. SERVICING 
OVERHEAD LIGHTS WITH 
THOMPSON : 
BRACKET UNITS 


Write for Bulletin 
WPH-54 for complete details (= 





i 
THOMPSON | 





ELECTRIC co** 


1193 Power Avenue + Cleveland 14, Ohio 
on) Te 
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521-Tachometer troubles tamed 

Condensed presentation of nine different types of 
tachometers including portable, permanent, centrifugal, 
chronometric, and vibrating-reed types are described 
in Bulletin 1048. Tachometers are available in both rpm 
and surface-speed types with ranges from 30 to 48,000 
rpm and from 5 ft/min to 2400 ft/min. Four pages. 
Herman H. Sticut Company, Inc. 


522-Electric instrument manual 

Engineering data on instruments for testing and cali- 
brating current-actuated protective devices is contained 
in Catalog 3561. Application recommendations, illus- 
trations, and schematic diagrams are listed in this cat- 
alog. Includes recommendations for electric mainte- 
nance personnel on safe techniques for rapid inspec- 
tion of critical protective equipment. Includes full line 
of standard and special equipment. Sixty-eight pages. 
Mutr1-Amp CorporaTIoNn. 


523-Temperature conversion chart 

Handy two-color chart converts degrees Fahrenheit 
to degrees Centigrade over the range from —400 to +4000 
degrees. Shows temperature ranges of different sensing 
elements. Thermocouples, resistance bulbs, and radia- 
tion heads are shown, with recommendations for in- 
stallation and maximum limits for both continuous and 
intermittent service. Taermo Exectric Co., Inc. 


LUBRICATION 


524-Do's and don'ts for bearings 

A helpful list of “do’s” and “don’ts” to prolong bear- 
ing life appears in Bulletin 506. Also included is infor- 
mation on the storage and handling of industrial lubri- 
cants. Four pages. New York anp New Jersey Luspri- 
cANT Co. 


MECHANICAL POWER TRANSMISSION 
525-Power transmission encyclopedia 


Here is a valuable reference book for all engineers in- 
terested in mechanical power transmission machinery. 
Completely covers base plates, bearings, chains, clutches, 
collars, couplings, keyseats, pulleys, shaftings, speed re- 
ducers, sprockets, takeups, and bushings. A special sec- 
tion is devoted to belts, drive tables, sheaves, and vari- 
able speed tables. Worth keeping on your book shelf. 
328 pages. Dopce Manuracturtnc ComPANy. 


PIPING, TUBING, AND HOSE 


526-Plastic pipe handbook 
Threaded- and socket-type fittings and flanges in 
both normal and high-impact grades are included in 
this bulletin. Includes installation information, pressure- 
temperature charts, chemical resistance tables, and 
ther reference data. Pelyviny! chloride pipe material 
resistant to corrosion, inert, non-toxic, and light 
eight. Tune Turns Prastics, Inc. 
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527-Color code identifies pipe fer safety 
Reference chart outlines accepted use of color in 
safety practices for protecting property and personnel. 
May be posted in shop for quick, easy reference. In- 
cludes recommendations for pipeline identification by 
uniform safety color code. Lists five main classes and 
colors to identify each class: safe, dangerous, protec- 
tive, valuable, and fire protective. Describes use of ba- 
sic colors supplemented by symbols to make equipment 
identification easily remembered. Tue Arco Company. 


PUMPING EQUIPMENT 


528-Sewage and sump pump selection 

Comprehensive, eight-page Bulletin 325-A32 is for 
engineers, architects, and contractors who specify sew- 
age and sump pumps. It describes in detail three types 
of pumps: The NKS Vertical Wet Pit Single or Duplex; 
the NKV Vertical Dry Pit; and the NKH Horizontal. 
AMERICAN-MarsH Pumps, Inc. 


529-How to figure pump heads 

How to determine total head against which pump must 
operate is only one of the valuable sections in 12-page 
Bulletin 353-1000 on the Bilton pump, a general purpose 
pump suitable for medium and low head service. Byron 
Jackson Pumps, Inc. 


REFRACTORIES AND INSULATION 
530-How to select refractory 


“Boiler Refractories,” 20-page Bulletin R-36, has been 
designed to provide operators of stationary and marine 
boilers with an authoritative guide for selecting the 
most efficient and economical refractories for their boil- 
ers. Bascock & Wiicox Co., Rerractories Div. 


531-Insulation, refactory handbook 

Engineering data, formulas for calculating heat trans- 
mission, tables on heat losses from bare surfaces, and 
equivalent thicknesses of pipes are a part of the tech- 
nical information contained in Bulletin IP-36A. Also 
includes descriptions of physical properties of the com- 
plete line of products. An excellent handbook con- 
taining information on all insulation and refractory 
problems. Fifty-two pages. JoHNs-MANVILLE. 


541-Refractory construction 

The different types of construction considered stand- 
ard for individual refractory are described in Bulletin 
39. Profusely illustrated. Twenty pages. BiceLow-Lirtak 
Corp. 


TRAPS, STRAINERS, AND SEPARATORS 


532-Steam trap menual 

Real low-down on steam trap operation is contained 
in “Armstrong Steam Trap Book.” Includes many illus- 
trations of correct steam trap installations. Cutaway 
sections show steam trap operating principles. Lists 
steam traps for all sizes from % to 2 inch. Includes data 
on how to trap unit heaters, submerged steam coils and 
tubes, siphon drains, and low pressure heating systems. 
Includes illustrations of typical piping layouts in- 
corporating steam traps. Forty-six pages. ARMSTRONG 
Macuine Works. 





BOARDMASTER VISUAL CONTROL 


%& Gives Graphic Picture—Saves Time. 
Saves Money, Prevents Errors 

% Simple to operate —Type or Write on 
Cards, Snap in Grooves 

% Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

%& Made of Metal Compact and Attractive. 
Over 100,000 in Use 


Full price 4g°* with cards 


| 24 PAGE BOOKLET NO. P-20 
FREE | Without Obligation 


Write for Your Copy Today 
GRAPHIC SYSTEMS 
55 West 42nd Street, New York 36, N. Y. 
Circle 135 on READ-N-CIRCLE card 











SEAMLESS 
METAL HOSE 





Custom constructed assemblies 
for industrial power systems 





All sizes in bronze, stainless 


or carbon steel, monel, in- 
conel and low carbon nickel. 
Seamless spiral or parallel 
corrugation... Braided. All 
type of fittings and flanges 
welded, brazed or soldered. 
| Also, interlocked hose. 
write — wire — phone: RE 7-331] 


+». for prices and catalogs 


COBRA mera. Hose 


4640 W. 54th Street + Chicage 32, lil. 
Circle 138 on READ-N-CIRCLE card 
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542-Steam trap selector guide 

Bulletin T-9 contains steam trap selector tables for 35 
possible installations. Three-page fold-out diagram 
shows installation piping for 22 pieces of typical process 
equipment—with recommended steam trap and piping 
arrangements. Shows typical installations and gives rec- 
ommendations for piping to obtain maximum steam trap 
efficiency. Twelve pages. YARNALL Wartnc ComPANy. 


TURBINES 


540-Speed control fundamentals 

“Fundamentals of Turbine Speed Control,” 32-page 
Brochure H-21, is an educational piece intended to 
clarify the operation of common types of automatic speed 
control for steam turbines. Simplified diagrams illus- 
trate operating principles of actual control systems. 
Exutott Co. 


VALVES AND REGULATORS 


535-Pressure valves for all ranges 

Catalog 10 describes List 960 and 990 valves. The 960 
is for a pressure range of 200 lb at 100 F to 380 lb at 1000 
F. The 990 is for higher pressures. CHAPMAN VALVE 
MANUFACTURING Co. 


WATER SUPPLY AND TREATMENT 


536-Control valve reference book 

Three basic types of single-seated diaphragm control 
valves are discussed in 15-page Bulletin 5304. Cutaway 
views and charts with complete specification data make 
this a good reference book. Leste Co. 





HOW TO GET COPIES 
To get a free copy of these handbooks, bulletins. 
and catalogs just circle the key numbers on 
the READ-N-CIRCLE card on pages 47 or 48. 





537-Acid on cooling towers 

Discussion of how chemical and bacteriological attack 
can be controlled by acid treatment and wood preserva- 
tives to kill fungi appears in Technical Paper No. 130. A 
good reference work for anyone interested in cooling 
towers. Eight pages. W. H. & L. D. Berz. 


538-How to supply your own water 

Methods of abstracting water from the ground or by 
infiltration through permeable beds of rivers or other 
bodies of water are discussed in 20-page bulletin. Per- 
formance charts for this company’s collector are sup- 
plemented with cross sectional drawings and cutaways. 
Ranney Metuop Water Supp ies, INc. 


WASTE DISPOSAL 
539-Waste problems solved 


How this company has solved waste treatment prob- 
lems for such industries as electro-plating, refinery, gas, 
and metal finishing is treated in detail in six-page Book- 
let 70-B. InFitco, Inc. ¢¢ 
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Bacteriological Analysis 
of Water 
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Portable 
Laboratory 


et ie Ak 


—_ he 


S baci ide bee ee. 





The SABRO Laboratory for Water Bacteriological Analy- 
sis, portable and utilizing the modern membrane filter 
technique, does the entire job of bacteriological water 
testing rapidly, accurately, economically, and without the 
need for highly skilled lab technicians. SABRO simplifies 
the new membrane filter technique by using special de- 
hydrated nutrients, and guarantees uniformly good results. 


The steps are simple 


1. Connect power source and check incubator tempera- 
ture. 

2. Flame sanitize glassware and forceps. 

3. Transfer sterile membrane filter with forceps from 
culture can to funnel holder. 

4. Rehydrate nutrient pad in the culture can with sterile 
distilled water. 

5. Filter measured water sample through membrane, us- 
ing SABRO vacuum pump. 

6. Transfer membrane filter to culture can with sanitized 
forceps. 

7. Close culture can and record test data on lid label. 

8. Incubate culture. 

9. Examine test results. 

0. Treat test results for permanent record. 





Write today for complete Sabro description and prices. 
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Arch Street Carnegie, Pennsylvania 
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Always Available - Zuickly f 


RHOPAC Top Quality 


Gaskets and Tapes. Making goskets and 
tapes from top quolity Asbestos Wire 
Inserted Cloth is a Rhopac specialty. 
Specify Rhopac boiler gaskets, folded 
tapes (plain or tadpole), and retort door 
pocking. Prompt service — low prices. 


Sheet Gasket Materials. All stondord 
gasket materials in various thicknesses 
kept in stock ot all times — available in 
sheet or roll form. Your order will receive 
immediate attention. 





Rhopac Packing Hooks. A packing ex- 
tractor whose flexible shaft greatly sim- 
plifies the removing of old, worn-out 
packing. In set of 3 handy sizes — other 
sizes available. A great time ond labor 
saver. 


Mechanical Packings. We stock a wide 
selection of high temperature, high pres- 
sure and all standard types of packing. 
Special requirements are also developed 
and produced on short notice. 


See Rhopac on All Gasket and 
Packing Problems 
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Exceptional 
Service 
— Top 
Quality 





Manufacturers of mect 





jaskets, steel rule 
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CLEANING, COOLING, and DRYING 
of 
COMPRESSED AIR 
Believe that 
The MURPHY 
A.S.F. (Aftercooler, Sepa- 
rator, Filter), which we 
manufacture in seven sizes 
and for capacities of 50 to 
2,000 CFFAPM, is the 


most efficient device to be 
had at any price. And we 
back our belief with a 


Guarantee 


»f performance as promised 
Built to 
A.S.M.E. specifications 


Write for 
descriptive literature 





Also pipeline aftercoolers from 50 cfm to 10,000 cfm 
EPARATORS « STRAINERS «© TRAPS «© SPRAY GUNS « PISTOL SPRAYERS 


JAS. A. MURPHY & CO., INC. 
1421 HIGH ST., HAMILTON, OHIO 
Moisture Elimination Up Te 3000 Pounds Per Square inch 
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names make news 





personalities from industry power 


Hoover Medal Board of Award announces that 
Herbert Hoover, Jr., under secretary of state will be 
1956 recipient. Award, named after first recipient, for- 
mer president Herbert Hoover, Sr., is sponsored jointly 
by AIME, ASCE, ASME, and AIEE. Herbert Hoover, 
Jr. is former president and board chairman of the United 
Geophysical Corporation. This is the first time in AIME 
history that a father and son have achieved so high an 
award. 


President Eisenhower appoints Judge Arthur 
Kline to the Federal Power Commission, with the 
Senate unanimously confirming the appointment. Judge 
of the First Judicial District of Wyoming since 1953, 
Kline has also served as commissioner on uniform state 
laws and as assistant attorney general for the state of 
Wyoming. 


Stanley Hanna 


Harvey T. Hill retires from the Diesel Engine 
Manufacturers Association on January 1, 1957. Rob- 
ert L. Stanley present technical director, will take over 
the reins on that date. Headquarters moves from Chi- 
cago to Washington, D. C. on December 1. 


AIEE awards the 1955 Lamme Gold Medal to Dr. 
Clinton R. Hanna, associate director of research, West- 
inghouse Electric Corporation. Dr. Hanna holds more 
than 100 patents in the fields of sound reproduction, hy- 
draulic servomechanisms, gyroscope stabilization and 
aircraft automatic pilots. 


AIEE will honor inventors Nikola Tesla and 
Charles F. Kettering and educator Dr. F. E. Terman 
at its Fall General Meeting in Chicago. Centenary of 
Tesla’s birth will be meeting theme. He was inventor 
of ac electric motor and other electrical equipment. Ket- 
tering is director and former vice president of General 
Motors Company. He is inventor of automobile self- 
starter, lighting, and ignition systems. Dr. Terman, pro- 
vost of Stanford University and dean of School of Engi- 
neering, will be first recipient of new Members-for-Life 
Fund Medal awarded annually to a teacher of electrical 
engineering. He is the author of several books. 







OUTSTANDING 
FOR STEAM 
SERVICE 






Stainless steel 
valve and seat. 
Sizes: 2“ to 3”. 
Write for facts. 


Job after job, these Johnson 
Direct Acting Solenoid 
Valves are proving an ideal answer for service on steam 
lines. Their design removes the solenoid proper from the 
heat of the line, permits a leverage system with ample 
power to open against differential pressures up to 150 Ibs. 
There are no pilot valves or auxiliary pistons, and con- 
struction is really heavy duty throughout. You will find 
their inherent simplicity and instamt response will solve 
a lot of operating problems like no other valve can. 


@’ 807 Wood St., Three Rivers, Mich. 
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Don’t take it so hard, Finnegan. Every engineer 
loses the load at some time during his career. 


INDUSTRY POWER 
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For new products information, 
handbooks, bulletins, and details 


about advertised products ... . 








the key numbers, on the adjoining cards, 
corresponding to the advertisments, 
new products, and literature items 

that interest you. Then 


* Fill in your name, title, address. 


* Drop the READ-N-CIRCLE card in 


the mail. (No postage is necessary.) 


* INDUSTRY POWER’s Reader 
Service Department will immediately 
forward your requests to the 
manufacturers. They will send you, 
directly, the information you request. 
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AIR CLEANING EQUIPMENT 


What do you want in dust collection? 
Read page 35 and circle number 100 
Cuiaupe B. Scunerste Co. Recent improve- 
ments make the Schneible multi-wash col- 
lector the most efficient wet collector. 


Custom-built dust collection systems 
Read page 36 and circle number 101 
THe NortHerN Biower Company. Norblo 
dust and fume collection systems give guar- 
anteed performance for every installation. 


Control dust at 1/10 cost 

Read page 37 and circle number 102 
JoHNsSON-Marcu Corp. No costly ducts, 
hoods, or fans are needed with this liquid 
system of dust control. Can be added to 
existing installations. 


AIR CONDITIONING, HEATING, VENTILATING 


Stop air casualties 

Read page 10 and circle number 103 
Corpus ENGINEERING Corp. Ventilating prob- 
lems of all types are solved by Coppus blow- 
ers. Check and mail coupon for solutions to 
your air problems. 


BOILERS AND BOILER ACCESSORIES 


Water columns with dependability 
Read page 11 and circle number 104 
Reviance Gauce Cotumn Company. For 
pressures to 2500 psi, Reliance water columns 
have a big safety margin — tested at twice 
rated capacity. Write for bulletin. 


Replace outmoded water heaters 
Read page 53 and circle number 105 
Pick Manuracturtnc Co. Instantaneous 
water heaters are suitable for high or low 
loads and they heat water instantly. They 
offer substantial fuel savings. 


Assure boiler safety 

Read page 24 and circle number 106 
MacGnetrot, Inc. Simple magnetic operating 
principle in Magnetrol boiler water level 
controls guarantees safe operation with easy 
maintenance. 


Boiler accessories deluxe 

Read page 39 and circle number 107 
Ernst Water Cotumn & Gace Co. Inclined 
water gages, vertical bronze water gages, 
guards, plain sight illuminators, and weight- 
ed try cocks are described in new catalog. 






... to advertised products 


Cut steam generating costs 

Read pages 6, 7, and circle number 108 
Tue Bascock & Wiitcox Company, BoILer 
Division. Profit from this company’s years 
of experience and advanced research to help 
you keep your steam generating costs low. 


Continuous blowdown without heat loss 
Read page 35 and circle number 109 
Henszey Company. Write for more informa- 
tion on how you can insure automatic control 
of boiler water concentration. 


BUILDING CONSTRUCTION, MATERIALS 


Guide to better grouting 

Read page 30 and circle number 110 
THe Master Buitpers Co. Send for free 
grouting guide showing 11 common ma- 
chinery settings and methods of grouting. 


COMPRESSED AIR SUPPLY 


For clean, cool, dry compressed air 
Read page 46 and circle number 111 
Jas. A. Murpuy & Co., Inc. Murphy after- 
coolers, separators, and filters come in seven 
sizes for capacities of 50 to 2000 cffapm. 


ELECTRIC DISTRIBUTION 


You can avoid VVT! 

Read page 23 and circle number 112 
Tue Superior Exvecrric Company. Stabiline 
automatic voltage regulator is your answer 
to VVT (varying voltage troubles). 


Cut your power bills 

Read page 30 and circle number 113 
Spracue Exectric Co. Sprague power factor 
capacitors eliminate waste current at the 
source. Power factor is corrected to maxi- 
mum load. 


Transformers that save money, space 
Read page 28 and circle number 114 
Sorcet Exectric Co. Save money with Sorgel 
dry-type or askarel-cooled transformers. 
Can be incorporated in all substations. 


Electric power where you need it 
Read page 2 and circle number 115 
I-T-E Circurr Breaker Company, SwITcH- 
GEAR Division. Use I-T-E secondary unit 
substations to bring electric power nearer 
to where you need it. 


ELECTRIC UTILIZATION 


Do you need economical heat? 
Read page 37 and circle number 116 


Epwin L. Wriecanp Company. Quick, eco- 
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nomical electric heat for every application. 
Over 15,000 types and sizes are stocked. 


FUELS AND FIRING EQUIPMENT 


Save on firing costs 

Read page 51 and circle number 117 
Orr & SemsBower, Inc. Complete packaged 
burner assemblies for gas, oil, or combination 
gas-oil firing. Write for Bulletin 1231. 


Write your own coal specifications 
Read page 25 and circle number 118 
CHESAPEAKE AND Onto Rattway. Modern, 
efficient mines on the C&O can produce just 
the coal you want. 


Have you all the facts? 

Read page 27 and circle number 119 
Micuican Oven Company. Send for this book 
of basic heat processing information written 
by the specialists — you'll find it useful. 


INSTRUMENTS AND CONTROLS 


Get what you set 

Read page 38 and circle number 120 
Burra.o Meter Co. Eliminate errors in batch 
mixing with Niagara automatic displacement 
meters—they deliver exact requirements. 


LUBRICATION 


Prevent rust, sludge, and foam 

Read page 56 and circle number 121 
Tue Texas Company. Texaco oils give extra 
protection, last longer. Select exact oil to 
meet your turbine needs. 


Get efficiency with diesel lubricants 
Read page 4 and circle number 122 
Srnciair Rerrninc Company. Trouble-proof 
diesel lubricants will soon pay for them- 
selves with better performance, less cor- 
rosion, less carbon, and easier starting. 


Save on oil maintenance 

Read page 49 and circle number 123 
Tue Hitxiiarp Corp. Hilco maintenance equip- 
ment means complete oil purification. Send 


for new catalog and describe your purifica- 
tion needs. 


How to save on penetrating oil 

Read page 50 and circle number 124 
RoTHLAN Corporation. There’s absolutely no 
waste with this spray-can penetrating oil 
that is always ready to use, right on the job. 


Be sure of top performance 

Read page 42 and circle number 125 
New York & New Jersey Lusricant Com- 
PANY. Motors run longer, cooler, and cleaner 
with Non-Fluid Oil lubrication. Eliminates 
oil-soaked insulation. 


Longer lasting gear lube 
Read page 40 and circle number 126 


RoTHLAN Corporation. Here is a gear lubri- 
cant for all gears not running in oil. Out- 
lasts all others. Comes in handy spray cans. 


SEPTEMBER 1956 


MAINTENANCE ITEMS 


Gasket and packing always available 
Read page 46 and circle number 127 
Ruopac, Inc. Top quality gaskets and tapes, 
sheet gasket materials, packing hooks, and 
mechanical packings are always available. 


Tube cutter saves money 

Read page 19 and circle number 128 
Tuomas C. Wiuson, Inc. Wilson tube cutter 
and accessories:cut tube maintenance costs 
Chuck tube cutter into your own drill. 


For precision threading 

Read page 5 and circle number 129 
THe ToLepo Pipe THREADING MACHINE Co. 
Geared pipe threaders, power vises, and pipe 
wrenches are designed for accuracy, ease of 
use, and long wear. 


Make repairs for pennies 

Read page 21 and circle number 130 
SmMooTtH-ON MANUFACTURING COMPANY 
Quick, low-cost emergency repairs possible 
with Smooth-On. Applies easily, hardens 
quickly, makes a tight durable seal. 


For oil, steam, and gas lines 

Read page 29 and circle number 131 
JoHNS-MANVILLE. J-M service sheet packing 
makes a tight, long-lasting seal against 
superheated steam, air, gas, water, hot oil, 
ammonia, and many acids and chemicals. 


Dustless commutator grinding 

Read page 34 and circle number 132 
IpEAL INpustTRIES, Inc. Vacuum attachment 
sucks up metal and stone dust, keeps dust 
out of machine, cuts commutator grinding 
time. Write for more information. 


For fast, easy tube cutting 

Read page 38 and circle number 133 
AIRETOOL MANUFACTURING ComMPANY. Remove 
heat exchanger and condenser tubes fast, 
economically. Positive feed control elimi- 
nates gouging, burning. Can be adapted to 
your own electric or air motors. 


It's almost magic 

Read page 43 and circle number 134 
Tue THompson Etectric Co. Servisafe units 
give quick, safe ground-level servicing for 
luminaires mounted on walls or wood poles. 
Write for Bulletin WPH-54. 


Planned maintenance helper 

Read page 44 and circle number 135 
Grapuic Systems. Boardmaster Visual Con- 
trol gives graphic picture of your operations 
Save time and money, prevent errors. 


MATERIALS HANDLING (BULK) 


Handling bulk materials? 
Read page 39 and circle number 136 
Canton Stoker Corp. Flo-tubes will handle 
fine or lumpy materials on any incline. Guar- 
anteed by specialists in the field. 

(more handy guide on page 50) 










SAVES YOU MONEY! 


HILCO 


OIL MAINTENANCE EQUIPMENT 


. » Keeps your Oil and Equipment Clean 


tt 












FILTER 
Furnished in capac 
ities from 0.1 to 750 
gpm. Various car 
tridges available for 
mineral and inhibited 
detergent oils, 


Fig. $3 Fig. 32 

HILCO FILTER CARTRIDGES 
The result of much research in the field of lubricat- 
ing, fuel and industrial ofl filtration, the new pct- 
ented HILCO Filter Cartridges meet the need {or 
tremendous filtering area, low pressure drop and 
high dirt storage capacity. Above: Fig. | is a new 
cartridge; Fig. 2 is o used cartridge (note that pock- 
ets are completely filled and the outer surface cov- 
ered with solids); Fig. 3 shows the flow of oil, the 
dark area represents dirty oil passing into the pock- 
ets while filtered oll (white area) passes into *'S"' 
shaped section 


HILCO Purification Means Complete Oil 
Purification . . . 


You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oi! saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous 
all electric, automatic purification keeps your oi! clean and in top condition 
at all times. You receive the full capacity and economy of your equipment 





HILCO offers a wide range of oi! purification units to meet every oi! con 
ditioning problem. HILCO units are manufactured in both stationary and 
portable models. Write us about your purification needs recommenda 
tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. 


THERE’S A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


‘ 











f 





eer 


Purifier Re-Refiner 


High Capacity Reclaimer 
Oil Reclaimer 


WRITE TODAY For THE NEW HILCO CATALOG 


© Recommendations at no obligation !! 


THE HILLIARD Corporation 


105 W. FOURTH ST. + ELMIRA, NEW YORK 
IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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MECHANICAL POWER TRANSMISSION 


Get longer V-belt life 

Read page 44 and circle No. 137 
RAYBESTOS-MANHATTAN, INnc., MAN- 
HATTAN RuspBer Drvision. Condor V- 
belt engineering gives smoother run- 
ning, cooler running drive for longer 
belt life with heaviest loads. 


PIPING, TUBING, AND HOSE 


Seamless metal hose 

Read page 44 and circle No. 138 
Cospra Metat Hose. Use custom-con- 
structed hose assemblies for your 
power system. All sizes available in 
most metals. 


REFRACTORIES AND INSULATION 


Color code as you insulate 

Read page 31 and circle No. 139 
BENJAMIN Foster Company. Lagtone 
insulation protects pipes, ducts, and 


vessels indoors or out. Choose from 


seven colors plus black and white. 


Lagtone is nontoxic and is nonflammable. 
Write for more information. 


VALVES AND REGULATORS 


Save fuel, water, labor 

Read page 39 and circle number 140 
Untstow Vatve Co. Continuous blowoff 
valve keeps boiler cleaner, insures accurate 
control of blowoff, needs no maintenance. 
Send for booklet on curing blowoff problems. 


Outstanding for steam service 

Read page 46 and circle number 141 
JoHNson Corporation. Direct-operated sole- 
noid valves with stainless steats make light 
work of heavy-duty steam service. 


For leak-free, care-free valves 

Read page 26 and circle number 142 
Crane Co. Crane Pressure-Seal bonnet de- 
sign uses internal fluid pressure. Flexible 
wedge disc eliminates sticking, assures 
smooth, easy operation. Write for more in- 
formation. 


For long-lasting valves 

Read page 43 and circle number 143 
Repusiic Manuracturinc Co. High-pressure 
needle and globe valves have forged bodies 
in brass, steel, aluminum alloy, or stainless 
steel for super service. Write for Catalog. 


Sing a song of savings 

Read page 22 and circle number 144 
Leste Co. Quartet of control pilots create 
24-hour-a-day harmony. Pressures stay at 
set point for top efficiency of process equip- 
ment. Send for Bulletin 5303. 


Half as many parts 

Read page 54 and circle number 145 
THe CHAPMAN VALVE MANUFACTURING Co. 
Simplified yet rugged construction of these 
motor units means less trouble, lower main- 
tenance, and longer operating life. Can be 
completely wired at factory ready to hook up. 


WATER SUPPLY AND TREATMENT 


Test your own water 

Read page 45 and circle number 146 
Satem-Brostius, Inc. Get fast, economical, 
and accurate bacteriological analysis of 
water with a Sabro portable laboratory. 


Readymade, pretested deionizers 

Read page 36 and circle number 147 
Intrnoris Water TREATMENT Co. Hook an 
Illco-Way factory-tested and assembled unit 
into your lines. Select from three series of 
models for degree of water purification and 


type of treatment you need. Write for full 
details. 


Trouble-free water for steam 

Read page 41 and circle number 148 
DEARBORN CHEMICAL ComPANy. If your steam 
lines are clogged and inside diameter of 
piping is reduced by scale, Dearborn offers 
the correct treatment to eliminate the trouble. 
Mail the coupon for complete information. 


Longer life for your pipes 

Read page 34 and circle number 149 
THe Brro-Arcner Company. Solve problem 
of return line corrosion with Bird-Archer 
amine treatment. Save on cost of piping re- 
placement, maintenance work. 


Water treatment prescriptions 

Read page 9 and circle number 150 
W. H. & L. D. Berz. If you have a water 
problem, let Betz prescribe treatment. A 
Betz district engineer will discuss your plant 
water problems without obligation. 


Demineralizers built in all sizes 

Read page 39 and circle number 151 
Huncerrorp & Terry, Inc. A complete line 
of water conditioning systems is available. 
Investigate these fully guaranteed, highest 
quality units by writing for details now. 
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MORE EFFECTIVE THAN EVER—MARLA 
AERO SPRAY PENETRATING OIL GIVES 
YOU THE ADVANTAGES OF: 


SPRAY Ase ures » penatention with pressure 
the mt hard to get at objects 
Shoe “es a stream three feet if 
needed 
SPEED Always ready at the touch of a 
button. The fastest acting non 
acid, non alkali penetrating oil 
known or money back 
ECONOMICAL Spray container eliminates wasted 
surplus and time in application. 
Cannot leak or spill 
: HANDY Carried easily and ts always ready 
for use o chance for ingredients 
to Weaken by exposure to alr from 
a misplaced cap 
VERSATILE Marla Spray Penetrating Oj! Is 
wed to free the most corroded 
bolts, serews, pipe threads, bear 
ings, bushings, pulleys, manifolds, 
valve guides, locks or any other 


stuck together metal paris 


eaten VY emer! & mest SCHEDULE 


. ST. Lous 
Case of Six—l2-ounce Cans $ 9.00 
f Twelve--l2-ounce Cans 17.40 
Specialists in Fine Penetrating Oil 
for Over Thirty Years 
ROTHLAN CORP, 3"*,s:"49 ‘7 
st. 8, Mo. 
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STEAM & POWER ENGINEER 


A permanent position for a graduate engineer 
with experience in steam-electric power plant 
design is available in a large diversified pulp 
and paper manufacturing plant in the Upper 
Midwest. Our employees know of this opening. 
Reply giving personal, educational, and work 
history together with salary thinking. Your re- 
ply will be kept strictly confidential. Write 
Box H23, INDUSTRY POWER, St. Joseph, 
Michigon. 














BOILER TREATMENT SIMPLIFIED 


with Hew “packaceo” KEMALOIDe 
ELIMINATES COMPLICATED WATER TESTING 
® Removes & prevents scale, 
oil and corrosion deposits. 
© Reduces foaming, carryover 
© “Non-toxic. Safe to use.” 
1- 25 hp. birs use #12 drum 
25-150 h.p. birs use #42 drum 
150-up h.p. birs use #180 drum 
(High or low pressure) 
Directions for use on every drum 
C. C. McMILLAN 
INDUSTRIAL WATER TREATMENT CHEMICALS 
3912 S. W. Dolph Ct. Portland 19, Oregon 
Dealer Inquiries Invited 
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ELLIOTT GENERATOR — For Sale! 


| Practically new 200 KW steam turbine generator, 
| used as standby machine in food processing plant 
| in Memphis, Tenn. for last ten years, cost new then 
| more than $13,000; can be converted from DC to AC 

for $5,135. Today's new price, approx, $18,000. Offer- 

ed subject to prior sale for immediate delivery, 
| f.o.b. Memphis, complete at only $7,500. Might take 
| 


less for “quick sale’. Dealers invited, details by 
writing Box No. H22, Industry Power, St. Joseph 
Michigan 

















FULLY 
| FOSTER GUARANTEED 
| QUALITY 


_ | RELAYING RAILS 











complete Anhydrous Ammonia 
and L.P. Gas plants 











PROPANE GAS PLANTS 


and 
Anhydrous Ammonia Plants 


PEACOCK CORPORATION 
Box 268, Westfield, N. J. Westfield 2-6258 











| Handle more cars better—cost less to 
install and maintain. Foster stocks all 

Rail Sections 124 thru 1754, Switch 

Material and Track Accessories. 


SEND FOR CATALOGS 
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spotlight on you... . 


Some months ago we conducted a valve survey 
among our readers. Did you receive a survey form 
and return it? If you did, you’ll recognize the infor- 
mation below. If you didn’t (we only surveyed every 
20th reader), here’s a chance to compare your plant 
with the surveyed group. (This is a significant 
group, we might add, since INpUstry Powenr’s 
45,000 circulation reaches 35,000 of the top manu- 
facturing plants, utilities, service industries, and en- 
gineering firms in the country.) 


valve research questionnaire 


Valve research questionnaire returns indicate that 
65 percent of the valves in the plants that responded 
are bronze, 16 percent are cast iron, 11 percent are 
cast steel, and 8 percent are forged steel. A small 
fraction of the steel valves are stainless steel, and 
small portions of the other kinds are corrosion re- 
sistant. 

More than 49 percent of all valves in these plants 
fall in the two lowest-pressure groups listed in the 
questionnaire for each metal. Of the bronze valves 
in use 14 percent are rated for 100 psi, 36 percent are 
125 psi, 37 percent are 150 psi, 9 percent are 200 psi, 
and 4 percent are 300 psi. Very few bronze valves 
are reported at higher pressure. 

Of cast iron valves in use, 4 percent are rated 25 
psi, 75 percent are 125 psi, and 21 percent are 250 
psi. With only one-fourth as many cast iron valves 
as bronze, the high percentage in the 125-psi group 
indicates usage at this pressure of about one-half as 
many iron valves as bronze. 

Classification of steel valves by pressure range in 
the survey does not separate cast from forged prod- 
ucts. For all-steel valves, the survey shows 27 per- 
cent are 150 psi, 30 percent are 300 psi, 6 percent are 
400 psi, 26 percent are 600 psi, 4 percent are 900 psi, 
3 percent are 1500 psi, and 6 percent are 2500 psi. 
Very few reported go up to 6000 psi. 

Average number of valves in use in each plant 
reporting is 2426. Utilities show the largest plant 
average. Miscellaneous manufacturing shows the 
smallest. Considerable diversity exists in valve use 
among firms reportedly producing the same product, 
indicating either a great difference in product clas- 
sification or in processes. 


of interest in buying practices 

Some 95 percent of the persons responding in- 
dicate they influence the selection of valves. Only 
about one-third of the firms buy a single brand of 
valves in all three materials—bronze, cast iron, and 
steel. Nearly 78 percent of the reporting firms in- 
dicate that one valve company carries a nearly com- 
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plete line for their purposes. Yet, about one-fourth 
of these firms named another company as their 
principal supplier. 

Sectional preferences influence buying habits, it 
seems. Major differences exist in valve preferences 
by regions. The Midwest’s composite choice is not 
New England’s preference, for instance. Returns 
were received from all states except seven. (These 
seven are more noted for climate and scenery than 
for industry.) 

Sixty-seven names of valve companies or brands 
were reported, excluding suppliers indicated as job- 
bers. About 20 percent of the firms buy all valves 
from a single supplier. 

Nearly 60 percent of the reporting firms use more 
valves than before. Plant expansion is given most 
frequently as the reason. Other reasons given are 
improvement of operation and reduction of down- 
time. Most frequent reasons given for not increasing 
valve use are no change in plant and better- 
lasting valves limiting replacement needs 

An average of 1133 gate valves each was reported 
by 168 firms. About 42 percent of these gate valves 
are opened and closed frequently. About 2 percent 
of these gate valves are motorized. 

An increased use of lubricated plug valves is re- 
ported by 30 percent of firms mentioning this item 

Control valves are used (in order of frequency) 
for steam, water, compressed air, gas, oil, and vacu- 
um service. 

These are the findings of the valve research in- 
quiry. They represent what you have told us about 
the many manufacturing plants, utilities, and serv- 
ice industries where INpustTry Power is read. @ @ 

It is an obligation for Inpustry Power to have this 
knowledge available. The more we know about you, 
your plants, your equipment, the more fulfilling a 
job we can do. Our objective is to give you more 
benefit per square inch of reading time within the 
pages of Inpustry Power than can be found any- 
where else. 


That’s the why and wherefore of these surveys 
They are conducted as a reader service. We will con- 
tinue to send questionnaires to you from time to 
time. We will continue to report the results you 
send us in spotlight on you. 












Modernize to SAVE with... 


‘0:5 JBURNER 
SYSTEMS 


Money-saving Firing Performance 


for furnaces—ovens — vats —kilns —heaters 


vessels — boilers—dryers—heat exchangers 


Now ... the same efficient O&S burners that help to 
give O&S Powermaster packaged boilers their outstand- 
ing dependability and economy are adaptable to exist- 
ing boiler installations and other kinds of industrial 
heat exchangers! 


O&S burner systems are complete packaged combustion 
assemblies for gas, light or heavy oil, or combination 
gas/oil firing. They include burner, automatic controls, 
forced draft air supply, full modulation firing control, 
ignition, complete piping and wiring, refractory re- 
quired for proper installation in combustion chamber. 
Many of these units are now in service— proving their 
cost-saving advantages on a wide variety of applica- 
tions. They provide the greatest flexibility of applica- 
tion available in burner assemblies for modernization 
of existing equipment or for new installations 


If you are looking for ways and means to improve fuel- 
burning efficiency and performance on oil or gas fired 
equipment, it will pay you to get full information on 
O&S burner systems. Send for Bulletin 1231. 


Builders of Dependable Boilers Since 1885 


ORR & SEMBOWER, INC. 





Morgantown Road, Reading, Pa. 
Circle 117 on READ-N-CIRCLE card for more data 
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In brief .... 


ASME 1956 Semiannual Meeting 


ASME’s 1956 Semiannual Meeting convened in 
Cleveland’s Hotel Statler early this summer. Here 
are excerpts from three vital papers presented at 
that meeting: 


Multi-fuel firing 
of cyclone furnaces 


G. A. Watts, SUPERINTENDENT OF Propuct RESEARCH 
AND DEVELOPMENT, AND W. L. Sace, RESEARCH 
ENGINEER; Bascock & W1Lcox CoMPANY 

RESEARCH CENTER. 


“The cyclone furnace can be described as a 
water-cooled horizontal cylinder in which fuel is 
fired, heat released at extremely high rates, and 
combustion essentially completed. Combustion air is 
admitted tangentially to create a whirling or cen- 
trifugal action which causes the solid fuel particles 
to move to the periphery of the combustion chamber, 
where their movement is retarded by the molten slag 
covering its walls. Although the finer fuel particles 
burn in suspension, the cyclone method of com- 
bustion is primarily a surface-burning process. The 
solid fuel particles in the liquid ash coating on the 
walls are scrubbed by the incoming air stream and 
burn at high combustion rates. Full load heat release 
rates in present day cyclones are approximately 
800,000 Btu per square foot-hr of wall surface. Based 
on volume, this represents a heat release rate of 900,- 
000 Btu per cubic foot-hr for a 5-foot diameter 
cyclone or a 500,000 Btu per cubic foot-hr for a 9- 
foot diameter cyclone. 

‘To maintain a liquid ash coating, a solid fuel must 
have a sufficiently high ash content and the ash must 
be liquid at the temperatures existing in the furnace. 
The minimum amount of ash required for this pur- 
pose has not been specifically determined, but ex- 
perience with petroleum cokes indicates at least 4 
percent is desirable. As far as the upper limit is 
concerned, it has been found experimentally that an 
ash-content equivalent to 50 percent of the dry 
weight of the fuel is about maximum that can be 
handled satisfactorily .... 

“Field experience and laboratory testing have 
established the fact that the cyclone furnace can be 
used to burn solid fuels such as bituminous coals, 
lignites, and coal chars individually or in com- 
bination. Liquid or gaseous fuels also can be burned 
in a eyelone as combination fuels, or as alternate 
fuels, at reduced air pressures to improve economy. 


») 
i 


“Other fuels that can be burned in combination 
with coal, oil, or gas include petroleum coke, petrole- 
um pitch, wood waste, and coke breeze. When a 
combination includes a solid fuel, ash content must 
be sufficient to provide a liquid coating on the walls 
of the cyclone. 

“In general, these waste or byproduct fuels can 
be used with little or no preparation, the major re- 
quirement being that they be fed to the cyclone at 
a uniform feed rate.” 


A new way 

to simplify power plants 

H. A. Ku sian, PRESIDENT, AND W. J. FappEN, JR., 
Curer MECHANICAL ENGINEER; THE KuLJIAN Corp. 


While the supercritical-pressure stations constitute 
a radical change in power plant practice, by far the 
greatest change now imminent is the use of nuclear 
energy for generating electric power. Naturally, 
more complex equipment will be added. It is, there- 
fore, of paramount importance that the feedwater 
heating cycle be kept as simple and as effective as 
possible. .. . 

“The basic concept of incorporating all the stages 
of feedwater heating in a single compact shell re- 
duces cost by: (a) requiring greatly simplified pip- 
ing; (b) reducing the number of engineering draw- 
ings; (c) reducing installation cost and time; and 
(d) reducing building volume, particularly valuable 
floor space. In the aggregate, these four economies 
indicate a total saving of from $10.00 to $15.00 per 
installed kilowatt. 

“Two types of combined heaters are offered for 
both power plants and industrial plants. ...The 
Type K feedwater heater is basically a series of 
closed shell-and-tube type heaters that have been 
combined in a single vertical shell, and factory- 
built and tested as a single unit. Flow is accom- 
plished by pumping feedwater directly from the 
condenser hotwell through the coils of the stages 
directly to the suction of the boiler feed pumps. .. . 

“The new Type K-F feedwater heater uses stand- 
ard tray-type open heaters and deaerating heater, 
as now manufactured, which are combined in a 
vertical tower. Flow from one heater to another is 
accomplished by gravity. ... 

“The complicated feedwater heating apparatus in 
present-day power plants must be simplified. The 
use of a single, integrated, multiple heat exchanger 


will substantially reduce building size, piping sys- 
tems, erection time, and many other costs. Both the 
types described above are designed to meet this 
need for streamlining the modern power plant.” 


Exhaust ventilation design 
K. M. Morse, Curer InpustrRIAL HyGIeENE ENGINEER, 
UntrTep States STEEL CorPoRATION. 


“Basic purpose of contaminant ventilation is the 
maintenance of health and comfort. The criterion 
utilized to determine the effectiveness of such sys- 
tems is whether or not the atmospheric concentra- 
tions of the various contaminants have been reduced 
to below unhealthful or otherwise hazardous limits. 

“However, in practice, the actual engineering de- 
sign is conducted by plant engineers, based upon the 
engineering standards — as, for example, the type of 
hood design, control and transport velocities, and 
collector efficiency — which are provided by the in- 
dustrial hygiene engineer. It is in the absence of the 
industrial hygiene engineer that the safety engineer 
should become allied with contaminant-control- 
ventilation problems to some degree. Good con- 
taminant-control ventilation, therefore, results from 
integrating the efforts of the plant and industrial 
hygiene engineers, supplemented by the efforts of 
the safety engineer. ... 

“TI believe that the safety engineer can best con- 
tribute to the effectiveness of exhaust-ventilation 
systems by insuring the development of an adequate 
maintenance and testing schedule. In my experience, 
few machines or equipment receive less maintenance 
and testing than exhaust systems, despite the fact 
that such systems are often costly to install and re- 
place. The mere operation of the fan does not insure 
adequate system performance. 

“An adequate maintenance program should in- 
volve three phases: 

“1) Design system sufficiently rugged to withstand 
the type of use and abuse expected. 

“2) [Provide] the type of installation to insure 
convenient routine cleaning, inspection, removal, or 
replacement of any part. 

“3) Establish a routine procedure for inspection 
and testing, including maintenance of adequate 
records. 

“A system is not adequate simply because some- 
one says so. Only performance data can be accepted 
as indicating effectiveness.” ¢¢ 
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. . » for industry power 


Readers wanting to obtain copies of these books may 
order through Inpustry Power. Send check covering 
cost and we will forward your order to the publisher. 


Analysis of Electric Circuits, by William H. Mid- 
dendorf; John Wiley & Sons, Inc.; 306 pages; $6.00. 

Text gives fundamental treatment of ac and de circuit 
analysis developed logically from six basic laws of 
physics. This book shows how algebra plus an under- 
standing of the basic laws will advance the reader’s 
knowledge of electric circuits. This book is written with 
emphasis on developing ability to think. Examples and 
problems challenge reader’s intellect and develop orig- 
inal thinking ability. 

Text is arranged in three sections. First section pro- 
vides knowledge necessary to solve problems met in 
usual undergraduate work. Last two sections extend 
scope of the work for electrical engineers. A valuable 
chapter is also included on communication circuits. 

Illustrations consist entirely of line diagrams. Typog- 
raphy and composition are compatible with easy reading. 
A firm foundation in higher mathematics is necessary 
to obtain maximum benefit from this book. 


Handbook of Welded Steel Tubing, by Formed 
Steel Tube Institute, Inc.; 267 pages; $10.00. 


This handbook is divided into two separate sections. 
Part One discusses all phases of carbon steel tubing 
manufacture, including physical properties. Lists regular 
and special shapes available. Illustrations show fabri- 
cation methods for cutting, bending, and upsetting 
regular as well as special tubing shapes. Includes section 
describing many typical applications of tubular steel 
products. 

Part Two contains similar information on stainless 
steel tubing, with emphasis on corrosion resistance and 
unique applications of stainless. Includes numerous 
tables and charts listing physical and chemical proper- 
ties of stainless steel alloys. 

Design data section lists dimension tolerances and 
cross section characteristics for strength determinations 
with various tubular sizes and shapes. Includes data 
on both round, square, and rectangular sections. 

Typography and illustrations are above average. Vol- 
ume is bound in two separate parts with spiral wire 
binding. 


Problems and Control of Air-Pollution, edited 
by Frederick S. Mallette; Reinhold Publishing Corp.; 
80 pages; $7.50. 

This book comprises the proceedings of the First 
International Congress on Air Pollution, held under 
sponsorship of ASME. Contents range from discussions 
of public opinion to highly technical aspects of dust 
collector design. Chapters are included that give results 
of air-pollution control measures in foreign lands. 

Typography and illustrations are average. Extensive 
bibliographies are included for further information on 
any phase of the subjects discussed. ¢¢ 
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available reprints 





Single copies of following reprints 
are available free. Quantity orders for 
individual reprints quoted on request. 
Address all correspondence, on com- 
pany letterhead, please, to Reader 
Service Department INDUSTRY 
POWER, Commercial Bank Building, 
St. Joseph, Michigan. 


@ Automatic Control for Variable 
Speed Transmissions 

@ Big Savings for a Small Plant 

@ Coal Dust . . . Stopped Before It 
Starts 

@ Cool your plant with central units 

@ Correction Table for Estimating 
Heating Value of Coal 

*% Corrosion can conquer your 
grounding system 

@ Eliminating Expansion Joint 


Maintenance 

For Better Lighting at Less Cost, 
Frost Your Windows 
Grounding can stop 
failures 
High-Frequency Fluorescents 
Lessons for Multi-Building Plants 
High-Temperature Water 

More Steam for Less Money 


insulation 


eee + @ 


e -* ec #0 


@ Nearest Thing Yet to a Completely 


Automatic Power Station 


@ New Chemical Grouting Method 


Prevents Flooded Floors 
Permanent Tank Insulation 
Costs Less 

Purchased vs Generated Power 
Put Dissolved Air to Work 
Selecting Fuel and Firing 
Equipment 

Selecting Taps on Power 
Transformers 

Shell Selects Package Boiler for 
Outdoor Operation 

Small Filters Do Big Job 
Standard switchgear offers tailor- 
made job fast 

Tailor-Made Fire Protection 
Television .. . The Eyes of 
Industrial Control 

What to do about anion resin de- 
terioration 

What You Should Know About 
Fuel Oil Additives 


@ Why High-Temperature Water? 
@ Why Not Try Simplicity in 


Valve Controls? 





* Reprints newly available since 


last month 


. from industry power 








Special Report reprints 


Individual copies of Special Report 
Reprints will be sent free upon re- 
quest. Additional copies are priced as 
follows: 2 to 24 copies are 25¢ each; 25 
to 49 copies are 20¢ each; 50 to 99 
are 15¢ each; more than 99 
copies are 10¢ each. Special Report Re- 
prints available are 


copies 


@ Adjustable Speed Drives and 
Electric Controls 

@ Combating Corrosion From In 
dustrial Chemicals 

@ Contaminants in the Air 

@ Demineralization—A Means to 
Purer Water 

@ Inplant Electric Distribution 

@ Review and Forecast, 1956 

@ Power Basics I; Thermodynamics 

@ Power Basics II: Electricity 
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ENGINEERED FOR SERVICE 
Industries everywhere cre replacing 
outmoded water heaters with Pick In- 
stantaneous Water Heaters. Here ore 
the reasons: 
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valuable floor space. 
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PICK 
WEST 





INSTANTANEOUS 
HOT WATER HEATERS 


HIGH OR LOW LOADS — Continuous or Inter- 
mittent flow with negligible temperature fluctua- 


WATER IS HEATED INSTANTLY. Entirely avuto- 
matic, Water is heated in a flash to exact tem- 
perature by Steam Injection. 

FUEL SAVINGS ARE SUBSTANTIAL. 
because water is heated only as used. Never 
stored and allowed to cool. 

NO STORAGE TANK REQUIRED. Compact de- 
sign permits installations in out-of-the-way 
areas in corners, on walls or overhead. Saves 


MAINTENANCE COSTS ARE LOW. 
cleaned in a matter of minutes. 
INSTALLATION IS INEXPENSIVE. Only ordinary 
pipe connections are required. 


MANUFACTURING CO 


BEND, WISCONSIN 
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United States Steel Corp. 
Ford Motor Co. 

H. J. Heinz Co. 
Bethlehem Steel Co. 


WRITE TO DEPT. IP-556 FOR BOOKLET ON HOW 
PICK HEATERS CUT COSTS OF HOT WATER. 







Other Industrial 


Wilson & Co. 
National Gypsum Co. 
National Aniline 
General Aniline 








Circle 105 on READ-N-CIRCLE cord for more dato 








CHAPMAN MOTOR UNITS 


We've done one thing for you. Chapman’s Motor 
Units .. . for operation of valves, floorstands and 
sluice gates ... are in the best of condition for ac- 
curate performance and longer, lower cost life. 

We've made them as you like them . . . simplified 
them ... streamlined them . . . taken off all the fat. 
In fact, when you look at a Chapman Motor Unit 
today, you can only find approximately half as many 
parts as on any other unit. 

Chis simplicity, combined with Chapman's tra- 
ditional ruggedness, means less trouble and lower 
maintenance over a longer period of smooth, accu- 
rate performance. 

How can you go wrong? With Chapman Motor 
Units, the simplified design . . . the sturdy construc- 





tion ... mean no drift; less slash, accurate microm- 
eter-controlled limit switch for predetermined seat 
tightness; quiet motor driven operation at all 
times. All at the lowest overall cost. 

No trouble with operating positions. Operation 
is assured at any angle. Rugged stub-tooth gears 
need no grease or oil. No trouble with operating 
conditions. All units are weatherproof . . . steam 
tight. No trouble even with installations. When used 
with floorstands they are completely wired at the 


factory .. . ready to connect with your leads. Easy 
and simple to install. 
Get our new catalog . . . Catalog 51... on 


Chapman motor units today. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 


Circle 145 on READ-N-CIRCLE card for more data 





coming events 





. . . for industry power 


Sept. Instrument Society of Coliseum 
17-21 American 1956 Conference New York City 
and Exhibit 


Sept. Third Annual Conference Morrison Hotel 
25-27 Atomic Industrial Forum Chicago 


Oct. ATEE Fall General Morrison Hotel 
1-5 Meeting Chicago 


Oct. ASME Lubrication Atlantic City 
8-10 Conference New Jersey 


Oct. Armour Research Foun- Sherman Hotel 
11-12 dation National Noise Chicago 
Abatement Symposium 


Oct. Seventeenth Annual Hotel Wm. Penn 
22-24 Water Conference Pittsburgh 


Oct. ASME Fuels Conference Washington, D. C. 
24-25 


Nov. ASME Annual Meeting Hotel Statler 


25-30 New York City 
Nov. ASME Power Show Coliseum 
25-30 New York City 


Nov. Third International Auto- Trade Show Building 


26-30 mation Exposition New York City 

eeeeine.,' Tee 
Jan. AIEE Winter General 
21-25 Meeting 


Hotel Statler 
New York City 








next month in 


INDUSTRY POWER .... 


How steam serves 


McClouth Steel 


One of the best planned steam generating and 
distributing facilities in industry is the new Tren- 
ton, Mich., plant of McClouth Steel Corp. Com- 
bination fuel firing, water supply, turboblowers, 
and combustion control are among many features 


that make this power plant interesting. 


Complete listing of equipment and ratings pins 
down operating conditions so you will have as 
much information as if you read the nameplates 
yourself, INDUSTRY POWER will take you to 
Trenton next month for the full story. Your guide 
will be the project engineer in charge of the 
plant's design. Look for this feature, in our Put- 
man-style format, next month in the 


October issue of 
INDUSTRY POWER 
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Automatic Steam Prods. Corp ° Maryland Shipbuilding & 
Drydock Co ad 
Master Builders Co 30 
Mercoid Corp a 
Babcock & Wilcox Co Michigan Oven Co 27 
Boiler Div 6&7 
Refractories Div . Jas. A. Murphy & Co. Inc 46 
W.H. & L. D. Betz 9 
Bigelow-Liptak Corp ° 
ird- 4 
een Co Cc " National Airoil Burner Co ° 
uell Engineering Co Nef & Fry Co ° 
Buffalo Meter Co 38 
i New York & New Jersey 
Bussman Mfg. Co Lubricant Co 42 
Byron Jackson Pumps, Inc ° Niagara Blower Co ° 
Northern Blower Co 36 
Canton Stoker Corp 39 
Chapman Valve Mfg. Co 54 Orr & Sembower, Inc 5 
Chesapecke & Ohio Railway 25 
Cobra Metal Hose, Div. of 
DK Mfg Co : “4 Palmer Thermometers, Inc ° 
ee Engineering Corp 10 Pick Mfg. Co 53 
rane Co 26 Prat-Daniel Corp 
Power Div . 
Darling Valve & Mfg. Co ° 
Dearborn Chemical Co 41 Ranney Method Water 
Supplies, inc ' 
Raybestos-Manhattan, Inc 
Manhattan Rubber Div 55 
Economy Fuse & Mfg. Co . Reliance Gauge Column Co W 
Electric Auto-Lite Co ° Republic Mfg. Co 43 4 
aro by tr ta : ese Smoother Running V-Belts 
Equipment Co . Ronningen-Petter Co a 
Engineer Co ve Rhopac, inc ay 
Ernst Water Column & Gage Co. 39 Rothian Corp 4 & 50 


Ruppright's Rotary Roof Cooler ° 


Lower Your Operating Costs 


Condor V-Belt engineering makes the difference. The 


are measured at the factory under controlled humidity 

















nestenate Foster Co 31 , strength member is micro-positioned in heat dissipating and identified for precise matching. They are then vac- 
a ee oe ae ggg Pee o > rubber for a smoother running, cooler running drive ... uum-sealed in moisture-proof aluminum lined bags. The 
‘ . . . ‘ . 
Sinclair Refining Co 4 for longer life with the heaviest power loads. Condor result—no shrinkage or elongation in storage .. . sus- 
Smooth-On Mfg. Co 21 V-Belt sidewalls are made straight to put positive tained uniformity on the drive! Length is certified 
—~ aap nga ae * — Sorgel Electric Co 28 pressure on the sheave grooves for more grip from the factory to the field 
7obe Co ° . ° - ° ° 
Goats tieteems pe ao are na hd less slip. Straight sidewalls help support the super- 
prague Electric Co. : ae ee ie sage 
Senedd Daneel Stak tn ° strength synthetic cords of the belt in a straight line so R M Pol -y* Drive 
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Where an * appears after a name the advertisement does not appear in 
this issue, but appeared in one or both of the two previous issues 


SEPTEMBER 1956 








Conveyor Belt 


Other R/M products include: Industriol Rubber * Fan Belts * Radiator Hose * Brake Linings * Grakp Gloss» Chvats 
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Roll Covering Tank Lining Abrasive Wheels 
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THE SPECIAL cust and oxidation inhibitors 
(R&O) in Texaco Regal Oil R&O assure your tur- 
bines a wide additional margin of safety—protection 
against any unforeseen increase in severity of oper- 
ating conditions. And this added protection lasts 
throughout the long service life of the oil. 

Even under severest conditions, rate of neutraliza- 
tion number rise is much slower for Texaco Regal 
Oil R&O than for ordinary turbine oils. And Texaco 
Regal Oil R&O has proved, in turbines of every type 
and size, its ability to keep systems clean, to prevent 


THIS WESTERN power plant (name on 
request) has a total capacity of 214,000 
kw. All turbines are lubricated exclusively 
with Texaco Regal Oil R&O. 
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rust, sludge and foam, to assure normal bearing 
temperatures and instantaneous governor response. 
There is a complete line of Texaco Regal Oils RGO 
to meet the exacting requirements of all leading tur- 
bine builders. A Texaco Lubrication Engineer will 
gladly help you select the proper one. 
JUST CALL the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17,N. Y. 


7 TEXACO Regal Oils R&O 


FOR ALL TURBINES 


Circle 121 on READ-N-CIRCLE card for more data 





Industry Power 


Putman Publishing Company 
CREATORS OF 


Putman=Siyle 


MAGAZINES 


. featuring all these 
essential elements: 
> TERSE VITAL EDITORIAL 
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